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Abstract: Extraesophageal reflux symptoms are increasingly common in the Western population and
their clinical management is still controversial. Although therapy with proton-pump inhibitors (PPIs)
represents the gold standard, to date, many patients are refractory to this treatment. The aim of this
study was to evaluate, in patients with a recent diagnosis of GERD experiencing extraesophageal
symptoms, the efficacy and safety of a 6-week treatment with PPI acid suppression in combination
with Gerdoff® (a hyaluronic acid and chondroitin sulphate-based medical device) compared to PPI
monotherapy. The trial verified the reduction in symptom frequency and severity by evaluating
the proportion of Responders and Non-Responder patients after 6 weeks of treatment, compared to
baseline. The effects of Gerdoff® + PPI treatment on extraesophageal symptoms were also evaluated
after a 12-week follow up only in Responder patients. The analysis of the change in total Reflux
Symptoms Index (RSI) score from baseline to the other time points showed that the extent of the
decrease from baseline was higher in the Gerdoff® + PPI group than in the PPI group at any time
point. However, the comparison between groups did not show statistically significant differences
at any time point. A statistically significant difference, in favor of the Gerdoff® + PPI group, was
observed for individual RSI items. Even if the trial showed some limitations, this is the first published
study on the efficacy of a medical device containing hyaluronic acid and chondroitin sulphate with
antacid in the treatment of extraesophageal reflux symptoms.

Keywords: gastroesophageal reflux disease; extraesophageal reflux symptoms; hyaluronic acid;
chondroitin sulphate

1. Introduction

Gastroesophageal reflux disease (GERD) is associated with the reflux of gastric acid or
intestinal bile contents into the esophagus.

According to the Montreal Consensus Conference, typical GERD symptoms are heart-
burn and regurgitation [1]. The extraesophageal symptoms that have been ascribed to GERD
include pulmonary diseases (e.g., asthma, bronchitis, microaspiration, and pulmonary fibro-
sis), ear, nose, and throat (ENT) symptoms (e.g., hoarseness, cough, laryngitis, subglottic
stenosis, and laryngeal cancer), as well as non-cardiac chest pain, dental erosions, sinusitis,
pharyngitis, and sleep apnea [1]. GERD may contribute to extraesophageal syndromes
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through either a direct or an indirect (vagal-mediated) mechanism. More specifically, injury
can result from the direct effect of gastric juice on the mucosa of the tracheobronchial tree,
the laryngopharynx, including the vocal cords, the middle ear, and the nasal sinus complex,
or from the macro- and microaspiration of refluxed gastroduodenal contents [2].

An association between gastroesophageal reflux and laryngeal symptoms is supported
by frequent observations of these symptoms in patients with GERD. An Italian study
demonstrated that 74.4% of patients with GERD present at least one extra-esophageal symp-
tom and laryngeal symptoms are present in a high proportion of patients (19.9–38.7%) [3].
The causes of pulmonary, pharyngeal, and laryngeal symptoms, other than GERD, are voice
abuse, smoking, alcohol, infectious disease, and allergy. Moreover, asymptomatic gastro-
esophageal reflux was demonstrated in between 50% and 75% of subjects with chronic
cough [4]. The link between reflux and cough has been confirmed by the disappearance of
episodes of nocturnal cough following appropriate therapy for gastroesophageal reflux.

It was estimated that between 4% and 10% of patients attending ear, nose, and throat
(ENT) specialist consultations report signs and symptoms associated with GERD [1]. It
should be pointed out that, in recent years, visits performed by ENT specialists due to
upper GI symptoms have increased by 500% [5] and that upper reflux is present in more
than 50% of patients with dysphonia [6].

Acid suppression therapy with proton pomp inhibitors (PPI) is the current standard
of care for patients with GERD with typical and atypical presentations. However, the
effectiveness of PPI therapy in patients with extraesophageal symptoms is less robust than
in subjects with typical GERD manifestations. It has been demonstrated that 50% of patients
with atypical GERD symptoms do not respond to 8–12 weeks of PPI therapy and 15% show
only partial response [7,8].

Moreover, it is widely accepted that the mucosal lesions caused by GERD have to
be treated with PPI therapy combined with other active substances or devices able to
potentiate the effects of the PPI and, thus, improve mucosal defenses [8,9]. These devices
improve mucosal defenses by creating a film over the esophageal mucosa and acting as a
mechanical barrier against the noxious components of both acidic and basic refluxate [10].
Although the use of these new medical devices in addition to PPI therapy is expected to
improve the treatment of patients with extraesophageal GERD symptoms, the literature is
still lacking data to prove it.

Emerging data are emphasizing the role of new medical devices containing hyaluronic
acid (HA) and chondroitin sulphate (CS) with an antacid component in the treatment of GERD.
Gerdoff® is a class-3 CE-marked medical device containing CS, HA, and aluminum hydroxide
(HA:AH:CS present with a ratio of 1:20:40) with a melt-in-mouth tablet formulation.

The aim of this study was to evaluate, in patients with a recent diagnosis of GERD
experiencing extraesophageal symptoms, the efficacy and safety of a 6-week treatment
with PPI acid suppression in combination with Gerdoff® compared to PPI monotherapy.
Furthermore, the long-term therapeutic efficacy of Gerdoff® on extraesophageal symptoms
was evaluated over a 12-week follow-up period. Patients included in the follow-up period
(Gerdoff® + PPI responders only) were randomized to receive Gerdoff® or no treatment.

2. Materials and Methods
2.1. Patients

Patients with extraesophageal symptoms and a recent diagnosis of GERD were en-
rolled in the study. The diagnosis of GERD with extraesophageal symptoms was based
on clinical presentation (hoarseness, cough, throat clearing, sore throat, voice changes,
globus sensation, and postnasal drip) and positivity on a validated questionnaire, the
Reflux Symptoms Index (RSI), with a total score of >20 [11]. The RSI is a self-administrated
questionnaire and examines nine items, to be scored from 0 to 5, in which a higher score
indicates greater symptom severity.
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Frequency of extraesophageal symptoms was evaluated using a self-administrated Lik-
ert scale questionnaire. A satisfaction judgment on the treatment’s effect on extraesophageal
symptoms was also obtained using a 4-item scale (1-poor, 2-fair, 3-good, 4-excellent).

Extraesophageal GERD symptoms had to have been present for at least 3 months and
could be associated or not with typical GERD symptoms (e.g., regurgitation and heartburn).
Patients had to have been free from anti-secretory medication (either PPI or histamine
2 receptor antagonists (H2RA)), antacids, and alginate-containing formulations for at least
4 weeks prior to enrolment in the trial. The patients enrolled were of both sexes and aged
between 18 and 75.

Exclusion criteria were presence of infective or chemical esophagitis, acute or chronic
nasosinusitis, chronic bronchitis, and diagnosis of gastrointestinal cancer. Patients on
chronic therapy with drugs affecting salivary secretion (e.g., antihistamines or inhaled
corticosteroids) were not enrolled.

2.2. Study Design

This was a multicenter, prospective, randomized, open-label, two-parallel-group study,
followed by a follow-up period.

Two Italian hospitals were involved in the study and each of them obtained the
approval of the competent ethics committee. The study was registered at ClinicalTrials.gov
as NCT03793556. The trial was performed in accordance with Good Clinical Practice (GCP)
guidelines [12] and the Declaration of Helsinki [13].

Eligible patients gave informed and written consent and were randomized (1:1) to
receive open-label treatment with Gerdoff® three times a day plus Omeprazole 40 mg (PPI)
once a day (Group 1) or Omeprazole 40 mg (PPI) once a day alone (Group 2) for 6 weeks.

During the treatment period, no rescue therapy with anti-secretory medications (either
PPI or H2RA), antacids, or alginate-containing formulations was permitted, and any use of
these drugs had to be registered.

At the end of this short-course therapy, patients enrolled in the Gerdoff® + PPI Group
were classified as Responders and Non-Responders on the basis of the RSI questionnaire
(responders = at least a 50% reduction in RSI score compared to baseline). To assess
the maintenance of the therapeutic effect, responders were randomized 1:1 to open-label
treatment with Gerdoff® or to the control group, which did not receive any treatment
for 12 weeks. During this study phase, rescue therapy with Omeprazole according to a
standard and constant dose regimen was permitted.

Safety and tolerability were assessed during each visit by recording all adverse events,
defined as any unfavorable or unintended symptom and/or sign, considered to have a
causal relationship with the drugs used in the study. The study design and the detailed
assessment schedule are shown in Figure 1.

2.3. Statistical Analysis

The primary endpoint of the study was treatment efficacy, calculated as the variation
in the total RSI score between the baseline and week 6 in the two groups. In the analysis of
the primary performance variable, the two treatment groups were compared using Student’s
t-test for independent data. Sensitivity analyses were conducted on the primary performance
variable. The study of the temporal profile of the RSI questionnaire was performed using
repeated measures analysis of variance (ANOVA). In addition to the treatment effect, the time
effect and the treatment by time interaction were included in the model.

The secondary endpoints of the study were: (I) change in total RSI score between
baseline and the other intermediate time points; (II) change in individual RSI item scores
between baseline and any time point; (III) number and percentage of responder/non-
responder patients at end of treatment (visit V4); (IV) change in upper symptoms, assessed
using RSI score and the Likert scale, between baseline and end of treatment (visit V4) and
end of follow-up (visit V6); (V) use of rescue medication during the follow-up period:
administered therapy, frequency of administration, timing of administration, and admin-
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istered dose; (VI) patient satisfaction with treatment, rated at intermediate visits, and at
the end of treatment visit, by means of a semiquantitative ordinal scale, where: 0 = poor,
1 = fair, 2 = good, 3 = excellent.
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treatment effect maintenance was prolonged for a 6-week follow-up period (visit V6: week 18 from 
visit V1); PPI, proton pomp inhibitors.  
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Figure 1. Study diagram. At baseline visit (visit V1), the enrolled patients were randomized with
a 1:1 ratio in one of treatment groups: Group 1 (PPI + Gerdoff®) or Group 2 (PPI; control group).
After the treatment period (6 weeks), the responders of Group 1 were further randomized with a
1:1 ratio in one of following groups defined according to the treatment: Group Gerdoff® or Group
Not-Treated. At week 12 from visit V1 (visit V5), the treatment was interrupted. The assessment of
treatment effect maintenance was prolonged for a 6-week follow-up period (visit V6: week 18 from
visit V1); PPI, proton pomp inhibitors.

Yates’ chi-squared test was used to compare the distribution of the proportions of
responders and non-responders in the two treatment groups.

In the first 6 weeks of treatment, the intake of permitted or prohibited rescue medi-
cation in each treatment group was calculated as the frequency of administration of the
specific drug and the comparison between groups was performed using Fisher’s exact test.
In the first 6 weeks of treatment, the median dose of rescue medication in the two study
groups was compared using the non-parametric (distribution-free) median test. If a mean
intake value could also be calculated, the comparison between the two treatment groups
was performed using the Mann–Whitney U test. The judgment frequencies were compared
between the groups using the Mantel–Haenszel chi-squared test.

A sample size of 62 patients (78 patients after 20% drop-out rate correction) would
provide 80% power to demonstrate the superiority of Gerdoff® + PPI versus PPI alone
assuming a 3.6-point change in RSI score from baseline between treatments with 5 points
in SD for two-sided unpaired Student’s t-test after 6 weeks of treatment.

All p-values reported were two-sided. Results were considered to be statistically
significant if the two-sided p-value was <0.05.

3. Results
3.1. Patient Baseline Characteristics

A total of 71 patients were included and randomized to the assigned treatment group:
35 patients received Gerdoff® + omeprazole and 36 omeprazole monotherapy (Table 1).
Thirteen (37.1%) patients in the Gerdoff® + omeprazole group and 2 (5.6%) in the omepra-
zole group dropped out of the study during the 6-week treatment period due to with-
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drawal of consent. There were no dropouts due to adverse events. In the follow-up period,
18 patients were randomized to the two groups: 10 patients received Gerdoff® and 8 re-
ceived no treatment. Two patients who were randomized to treatment with Gerdoff®

did not attend all the visits scheduled for the follow-up period (Table 1). There were no
important differences between groups in terms of demographic and baseline characteristics
and vital signs, except for the distribution of gender (Table 1). The Gerdoff® + omeprazole
group included a significantly higher proportion of males (37.1%) than the omeprazole
group (11.1%) (Table 1). Seven patients took non-permitted rescue medication (six in the
omeprazole group and one in the Gerdoff® + omeprazole group) and were excluded from
the sensitivity analysis on the primary endpoint (Table 1). All patients in both groups
showed >95% compliance during the 6-week treatment period and follow-up period.

Table 1. Summary of demographic and other baseline characteristics in the randomized population.

Gerdoff® + Omeprazole
N = 35

Omeprazole
N = 36

Total
N = 71

Age (years) n = 35 n = 36 n = 71
Mean (SD) 49.2 (15.22) 46.6 (14.36) 47.9 (14.74)

Gender, N (%) n = 35 n = 36 n = 71
Male 13 (37.1%) 4 (11.1%) 17 (23.9%)

Female 22 (62.89) 32 (88.9%) 54 (76.1%)
Race, N (%) n = 35 n = 36 n = 71
Caucasian 35 (100.0%) 36 (100.0%) 71 (100.0%)

Height (cm) n = 29 n = 31 n = 60
Mean (SD) 167.5 (8.63) 165.0 (7.77) 166.2 (8.23)
Weight (kg) n = 29 n = 31 n = 60
Mean (SD) 67.9 (15.65) 65.0 (13.90) 66.4 (14.72)

BMI (kg/m2) n = 29 n = 31 n = 60
Mean (SD) 24.1 (4.80) 23.9 (4.96) 24.0 (4.84)

SBP (mmHg) n = 31 n = 31 n = 62
Mean (SD) 119.6 (13.35) 123.3 (15.43) 121.5 (14.43)

DBP (mmHg) n = 31 n = 31 n = 62
Mean (SD) 73.9 (8.68) 75.5 (11.28) 74.7 (10.06)

Heart rate (bpm) n = 31 n = 31 n = 62
Mean (SD) 76.1 (13.81) 77.6 (10.02) 76.9 (11.99)

Respiratory rate (breaths/min) n = 30 n = 30 n = 60
Mean (SD) 15.6 (1.92) 15.2 (2.31) 15.4 (2.12)

N = number of patients; n = number of observations; BMI, Body Mass Index; SBP, systolic blood pressure; DBP,
diastolic blood pressure.

3.2. Total RSI Score during Treatment Period

With regard to the primary endpoint, Table 2 shows that the mean and median values
of the total RSI score progressively decreased from baseline to the end of the 6-week
treatment period in both groups.

Table 2. Summary of total RSI score results.

Treatment Group Study Visit n Mean SD Median Min Max

Gerdoff® + omeprazole
N = 35

Baseline/Screening (V1) 35 24.2 5.18 22 20 41
1 week ± 1 day after baseline (V2) 32 15.3 7.86 15.5 2 32
3 weeks ± 2 days after baseline (V3) 28 12.9 7.77 10.5 0 32
6 weeks ± 2 days after baseline (V4) 31 7.9 6.04 7 0 21

Omeprazole
N = 36

Baseline/Screening (V1) 36 26 4.96 24 20 37
1 week ± 1 day after baseline (V2) 35 19.6 7.2 19 3 37
3 weeks ± 2 days after baseline (V3) 35 15.3 8.08 16 2 32
6 weeks ± 2 days after baseline (V4) 36 12.3 8.98 10.5 0 39

N = number of patients; n = number of observations; RSI, Reflux Symptoms Index.
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The adjusted mean change in the total RSI score between baseline and week 6 was
−16.2 (7.45) in the Gerdoff® + omeprazole group and −13.7 (10.58) in the omeprazole
group. Although the adjusted mean change in total RSI score between baseline and week 6
was slightly higher in the Gerdoff® + omeprazole group than in the omeprazole group, this
difference was not statistically significant (p = 0.2760 in the unpaired t-test, p = 0.2679 with
Cochran correction—Table 3).

Table 3. Summary of results for the primary performance endpoint (change in total RSI score between
baseline and week 6).

Treatment Group n Mean SD SE of Mean Median Min Max

Total 67 −14.8 9.28 1.13 −16.0 −38 13

Gerdoff® + omeprazole 31 −16.2 7.45 1.34 −17.0 −38 0

Omeprazole 36 −13.7 10.58 1.76 −13.5 −34 13

Difference Gerdoff® + omeprazole
-omeprazole

−2.5 9.27 2.27 95% CI of the difference:
−7.03 to 2.04

Unpaired t-test: p = 0.2760 (p = 0.2679 with Cochran correction)

Homogeneity of variance: p = 0.0536

n = number of observations.

During the follow-up period after the 6-week treatment, the mean total RSI score
decreased slightly between the start and the end of the follow-up phase in the Gerdoff®

group and did not change substantially in the untreated group (Table 4).

Table 4. Total RSI score results during the follow-up period.

Treatment Visit n Mean SD Median Min Max

Gerdoff®
After 6 weeks (V4)

9 5.7 3 5 2 10
No treatment 8 5.5 4.07 6.5 0 10

Gerdoff®
After 18 weeks (V6)

9 4.2 3.53 4 0 11
No treatment 8 5.9 8.01 3 0 24

n = number of observations.

3.3. Change in Total RSI Score from Baseline to the Other Timepoints

The analysis of the change in total RSI score from baseline to the other time points (V2;
week 1; V3, week 3) showed that the decrease from baseline to any time point was greater
in the Gerdoff® + omeprazole group than in the omeprazole group (Table 5).

Table 5. Summary of changes in the total RSI score from baseline to any intermediate time point
during the 6-week treatment period.

Variable Treatment n Mean SD Median Min Max

Change at 1 week ± 1 day (V2)
Total 67 −7.6 7.21 −8.0 −32 6
Gerdoff® + omeprazole 32 −8.9 6.83 −10.0 −20 4
Omeprazole 35 −6.4 7.42 −5.0 −32 6

Change at 3 weeks ± 2 days (V3)
Total 63 −11.1 7.86 −10.0 −30 9
Gerdoff® + omeprazole 28 −11.8 8 −13.0 −23 9
Omeprazole 35 −10.7 7.82 −9.0 −30 1

n = number of observations.
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A further analysis, performed using an ANOVA model to examine the entire curve
profile, showed a statistically significant treatment effect (F value = 6.13, p = 0.0157) and a
statistically significant visit effect (F value = 73.00, p < 0.0001), whereas the treatment-by-
visit interaction was not statistically significant (F value = 1.07, p = 0.3695). The analysis
performed by stratifying the treatment effect by visit resulted in statistically significant
treatment effects at week 1 (V2) (F value = 5.03, p = 0.0281) and week 6 (V4) (F value = 6.39,
p = 0.0138), whereas no statistically significant treatment effects were observed at baseline
(V1) (F value = 2.16, p = 0.1459) and week 3 (V3) (F value = 1.87, p = 0.1754). In the analysis
performed by stratifying the treatment effect according to overall visits, a statistically
significant effect was observed in both treatment groups (p < 0.0001 in both groups).

3.4. Change in the Individual RSI Item Score from Baseline to Any Time Point

As a secondary endpoint, the trend for the individual RSI item scores showed a
progressive decrease in mean and median scores for all items from baseline to the end of the
6-week treatment period in both groups (Table 6). The comparison between groups showed
a statistically significant difference, in favor of the Gerdoff® + omeprazole group, for the
items ‘cough after eating or after lying down’ (p = 0.0027 between groups), ‘troublesome or
annoying cough’ (p = 0.0443 between groups), and ‘heart burn, chest pain, indigestion, or
stomach acid in the mouth’ (p = 0.0240 between groups) at week 6 (V4). Other investigated
items (e.g., difficulty swallowing food, liquids, or pills; breathing difficulties or choking
episodes) were not found to be significantly different (Table S1 in Supplementary Material).

Table 6. Summary of results regarding the changes in individual RSI item scores between baseline
and any time point during the 6-week treatment period.

Item Treatment Visit n Mean SD Median Min Max

Hoarseness or voice
problem

Gerdoff® +
omeprazole

Visit 1 (T0) 35 3.2 1.35 3 0 5
Visit 2 (T1) 32 1.8 1.63 1 0 5
Visit 3 (T3) 28 1.5 1.45 1 0 5
Visit 4 (T6) 31 1.1 1.33 1 0 4

Omeprazole

Visit 1 (T0) 36 2.8 1.54 3 0 5
Visit 2 (T1) 35 2.4 1.63 2 0 5
Visit 3 (T3) 35 1.8 1.57 2 0 5
Visit 4 (T6) 36 1.6 1.54 1 0 5

Clearing the throat

Gerdoff® +
omeprazole

Visit 1 (T0) 35 3.4 1.22 4 1 5
Visit 2 (T1) 32 2.5 1.5 2.5 0 5
Visit 3 (T3) 28 2 1.4 2 0 5
Visit 4 (T6) 31 1.4 1.39 1 0 5

Omeprazole

Visit 1 (T0) 36 3.6 1 4 1 5
Visit 2 (T1) 35 3.1 1.14 3 1 5
Visit 3 (T3) 35 2.2 1.32 2 0 5
Visit 4 (T6) 36 1.8 1.37 1 0 5

Excess throat mucus or
post-nasal drip

Gerdoff® +
omeprazole

Visit 1 (T0) 35 2.7 1.76 3 0 5
Visit 2 (T1) 32 2.3 1.58 3 0 5
Visit 3 (T3) 28 2.1 1.53 2 0 5
Visit 4 (T6) 31 1.4 1.31 1 0 5

Omeprazole

Visit 1 (T0) 36 2.8 1.77 3 0 5
Visit 2 (T1) 35 2.6 1.65 3 0 5
Visit 3 (T3) 35 2.3 1.64 2 0 5
Visit 4 (T6) 36 1.9 1.61 2 0 5

n = number of observations.

3.5. Number and Percentage of Responder/Non-Responder Patients at Week 6

The Week-6 responder rate was significantly higher in the Gerdoff® + omeprazole
group than in the omeprazole group. The number and percentage of responders at Week
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6 were 25 (81%) in the Gerdoff® + omeprazole group and 21 (58%) in the omeprazole
group and the difference between groups was statistically significant (p = 0.0496 in the
Chi-squared test) (Figure 2).
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Figure 2. Distribution of responders at week 6 in the two groups. The percentages of responders at
Week 6 in the treatment groups (Gerdoff® + omeprazole or omeprazole) were reported (p = 0.0496 in
the Chi-squared test).

3.6. Change in the Frequency of Extraesophageal Symptoms Assessed Using the Likert Scale from
Baseline to End of Treatment (Week 6) and End of Follow-Up (Week 18)

The results of the extraesophageal GERD symptom assessments using the Likert
scale were consistent with those reported for the RSI questionnaire. More specifically,
the mean and median values or total Likert scale score progressively decreased from
baseline to the end of the 6-week treatment period in both groups without evidence
of significant differences between the groups (p = 0.0547 Student’s t-test with Cochran
correction) (Table 7). The results of the correlation test between the total RSI score and
the total Likert scale score showed a high and statistically significant level of correlation
(Pearson’s r coefficient = 0.921, p < 0.0001).

Table 7. Summary of total Likert scale scores at any time point.

Treatment Group Study Visit n Mean SD Median Min Max

Gerdoff® + omeprazole
N = 35

Baseline/Screening (V1) 35 19 4.301 19 12 32
1 week ± 1 day after baseline (V2) 32 13.9 5.975 15 3 29
3 weeks ± 2 days after baseline (V3) 28 11.1 5.993 13 1 29
6 weeks ± 2 days after baseline (V4) 31 7.4 5.667 8 0 31
12 weeks ± 3 days after baseline (V5) 17 7.4 5.744 7 0 17
18 weeks ± 3 days after baseline (V6) 17 4.2 5.238 2 0 17

Omeprazole
N = 36

Baseline/Screening (V1) 36 21 4.557 18 12 32
1 week ± 1 day after baseline (V2) 35 16.4 5.977 13.5 3 29
3 weeks ± 2 days after baseline (V3) 35 14.4 6.735 12 1 25
6 weeks ± 2 days after baseline (V4) 36 11.6 8.083 6 0 18

N = number of patients; n = number of observations.

3.7. Use of Rescue Medication during the Follow-Up Period: Administered Therapy, Frequency of
Administration, Timing of Administration, and Administered Dose

More patients used omeprazole as rescue medication in the omeprazole group (77.8%)
than in the Gerdoff® + omeprazole group (68.6%) during the 6-week treatment period.
Seven patients (77.9% of evaluable patients) in the Gerdoff® group and five (62.5% of
evaluable patients) in the untreated group used omeprazole as rescue medication during
the follow-up period. None of the patients (0.0%) in the Gerdoff® + omeprazole group and
four patients (11.4%) in the omeprazole group used other drugs as rescue medication.
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3.8. Patient-Reported Satisfaction with Treatment

The majority of patients in both groups gave an excellent or a good satisfaction judg-
ment for treatment at any post-baseline timepoint (Table S2 in Supplementary Material).

3.9. Adverse Events (AEs)

Overall, both the Gerdoff® + omeprazole combination and omeprazole monotherapy
were very well tolerated. The number of AEs and the percentage of patients who experi-
enced AEs were similar in the two groups. There was no evidence of important changes
in any vital parameters from baseline to any post-baseline time-point in either group. A
total of 28 AEs were reported in 14 patients (40.0%) in the Gerdoff® + omeprazole group
and 29 AEs were reported in 12 patients (33.3%) in the omeprazole group. No fatal adverse
events occurred in any patient (Table 8). The most common AEs by preferred term were
nausea, with four AEs (14.3% of all AEs) in the Gerdoff® + omeprazole group and three
AEs (10.3%) in the omeprazole group, and influenza-like illness, with four AEs (14.3% of
all AEs) in the Gerdoff® + omeprazole group and two AEs (5.6%) in the omeprazole group.
None of the reported AEs were considered related to treatment with Gerdoff® in either
treatment group.

Table 8. Summary of adverse events (AEs) in the two groups.

Gerdoff® + Omeprazole
N = 35

Omeprazole
N = 36

No. of AEs 28 29
No. (%) of patients with AEs 14 (40.0%) 12 (33.3%)

No. of SAEs 0 1
No. (%) of patients with SAEs 0 (0.0%) 1 (2.8%)

Intensity of AEs: No. (%) of AEs
Mild 23 (82.1%) 23 (79.3%)
Moderate 5 (17.9%) 6 (20.7%)

Action taken: No. (%) of AEs
None 22 (78.6%) 18 (50.0%)
Drug therapy 6 (17.1%) 8 (22.2%)
Non-drug therapy 0 (0.0%) 1 (2.8%)
Temporary interruption or dose adjustment 0 (0.0%) 1 (2.8%)
Hospitalization 0 (0.0%) 1 (2.8%)

Outcome: No. (%) of AEs
Resolved 25 (89.3%) 23 (79.3%)
Unresolved 0 (0.0%) 2 (5.6%)
Unknown 3 (10.7%) 4 (11.1%)

N = number of patients.

4. Discussion

The results of this study showed that in patients with extraesophageal symptoms and a
recent diagnosis of GERD, treatment with Gerdoff® + omeprazole leads to a greater, though
not significantly so, reduction in symptoms than with PPI therapy alone. The primary
endpoint results showed that the adjusted mean change in total RSI score from baseline
to visit V4 (week 6) was slightly higher in the Gerdoff® + omeprazole group than in the
omeprazole group. However, the hypothesis of the superiority of Gerdoff® + omeprazole
over omeprazole monotherapy was not confirmed. The adjusted mean difference between
the Gerdoff® + omeprazole group and the omeprazole group was −2.5 (9.27) and the
95% CI of the difference in adjusted means was −7.03 to 2.04, showing that the difference
between groups was not statistically significant (p = 0.2760 in the unpaired t-test, p = 0.2679
with Cochran correction). The results of the sensitivity analysis excluding the seven patients
who took non-permitted rescue medication (one in the Gerdoff® + omeprazole group and
six in the omeprazole group) were consistent with those observed in the primary analysis.
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The analysis of the change in total RSI score from baseline to the other time points showed
that the extent of the decrease from baseline was higher in the Gerdoff® + omeprazole group
than in the omeprazole group at any time point. However, the comparison between groups
did not show statistically significant differences at any time point. In the interpretation of
results, it should be considered that, during the 6-week treatment period, a considerable
proportion of patients in both treatment groups used omeprazole or other drugs as rescue
medication (this proportion was higher in the omeprazole monotherapy group than in the
combination group), which might have reduced the potential difference between groups in
the primary and secondary performance endpoints. This result supports the hypothesis
that PPI alone is not sufficient for the treatment of extraesophageal GERD symptoms.
Although the anticipated number of patients to be enrolled was 78, due to difficulties in
identifying eligible patients, recruitment was interrupted at 72. The standard deviation
of the difference in adjusted means between the Gerdoff® + omeprazole group and the
omeprazole group was 9.27, which was 4.27 points higher than expected. These factors
may have contributed to the statistical insignificance of the primary performance endpoint.

The ANOVA test analysis of the RSI scores between the two treatments and visits over
time showed statistically significant differences both between the two treatment groups
and between visits, although the two time profiles showed a similar trend. Within each
individual treatment, there was a significant reduction in the total RSI score. This decrease
appeared to be greater in the Gerdoff® + omeprazole group, in which an effect was observed
after just one week of treatment (V2), before coming to an equilibrium phase (V3) and
a subsequent further decrease (V4). Considering patients with an at least 50% decrease
in RSI score from baseline as Responders (V4), a significant difference could be observed
between the two groups in favor of treatment with Gerdoff® + omeprazole. The analysis
of the total RSI score results in the follow-up period showed that the mean total RSI score
decreased slightly between the start and the end of the follow-up phase in the Gerdoff®

group and did not change substantially in the untreated group. The effect observed during
the treatment period was maintained or further improved during the follow-up phase in
both groups, except in one patient in the untreated group, in whom the total RSI scores
were 10 and 24 at the start and at the end of the follow-up period, respectively. It is likely
that the change in this patient accounted for the apparent maintenance of the mean total RSI
score between the start and the end of the follow-up period. The trend in the results for the
individual RSI items showed a progressive decrease in the mean and median scores for all
items from baseline to the end of the 6-week treatment period in both groups. A statistically
significant difference, in favor of the Gerdoff® + omeprazole group, was observed for the
items relating to cough and typical GERD symptoms. The results for the upper GERD
symptom assessments using the Likert scale were consistent with those reported using the
RSI questionnaire. As with the RSI score, the mean and median total Likert scale score
values decreased progressively between baseline and the end of the 6-week treatment
period in both groups. Similarly, the trend in the results for the individual items of the
Likert scale showed a progressive decrease in the mean and median values of all item scores
between baseline and the end of the 6-week treatment period in both groups, without any
evidence of substantial differences between them. Six patients in the omeprazole group and
one in the Gerdoff® + omeprazole group used other rescue medications. The distribution
of patient-reported satisfaction with treatment was similar in the two groups. The majority
of patients in both groups reported excellent or good satisfaction with treatment at any
post-baseline time-point (Table S2 in Supplementary Material).

The safety results showed that both Gerdoff® and omeprazole were very well tolerated.
Few patients in both treatment groups had post-baseline clinically significant blood count or
blood chemistry abnormalities and none were treatment related. There was no evidence of
considerable changes in any vital parameters from baseline to any post-baseline time-point
in either group.
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4.1. Comparisons with Other Studies

Acid suppression therapy is the first-line treatment for extraesophageal GERD symp-
toms and represents the general standard of care at the current time. Three months’ therapy
with maximal dosage PPI b.i.d. is the first therapeutic approach in clinical practice. If the
patient responds to PPI therapy, the minimum effective dose must be maintained in the
long-term. It has been demonstrated that, in patients with atypical GERD symptoms, 50%
do not respond to 8–12 weeks of PPI therapy and 15% show only partial response [14].
Moreover, PPI treatment in patients with extraesophageal GERD symptoms is based on
poor-quality scientific evidence and there are little data to support the superiority of PPIs
over placebo. Although many studies have focused on laryngopharyngeal reflux (LPR),
laryngitis, asthma, and chronic cough, their results are inconsistent and only a few are
randomized controlled trials (RCTs). The few RCTs that have recently been published
suggest that PPIs have little or no superiority to placebo in the treatment of extraesophageal
GERD symptoms [15,16].

Several reviews and meta-analyses assessing the efficacy of PPIs in patients with
suspected LPR have reported mixed results.

One meta-analysis of RCTs demonstrated a significantly greater improvement in
LPR symptom alleviation with PPI than with placebo but no differences in treatment
response rate (defined as >50% reduction in laryngopharyngeal symptoms) and endoscopic
examination findings [14], whereas two earlier meta-analyses of RCTs demonstrated no
significant differences in LPR symptom reduction with PPIs compared to placebo [17,18].

A recent systematic review demonstrated that six out of the nine systematic reviews/
meta-analyses concluded that PPI therapy is not superior to placebo and three concluded
that PPI therapy significantly improved LPR symptoms although they did not identify any
difference in the post-treatment laryngoscopic findings [19].

Additionally, no significant events were observed in either of the two Cochrane re-
views on the effect of PPIs on individual throat symptoms—cough [20] and dysphonia [21].
A meta-analysis suggests that PPIs have moderate superiority over placebo and the impor-
tance of diet as additional treatment. However, the considerable heterogeneity observed
between the studies limits the formulation of a clear conclusion in many RCTs conducted
using placebos [22].

A need is emerging from the literature to characterize patients accurately, since only
a minority respond to antisecretory therapy, usually those with typical symptoms asso-
ciated with extraesophageal GERD. With this aim, a recent multicenter study evaluated
patients with chronic laryngeal symptoms and identified distinct phenotypes of patients,
which included LPR/GERD with a hiatal hernia, LPR with mild GERD, no LPR or GERD,
reflex cough, and mixed/possible obstructive esophagogastric junction. The authors
demonstrated that individuals with LPR/GERD with hiatal hernia would likely be most
responsive to PPI, followed by LPR and LPR with mild GERD and reflux cough [23]. This
study confirmed that separating patients into distinct phenotypic categories may help to
provide the most effective treatment for each patient.

Moreover, non-response to PPIs does not make it possible to exclude gastroesophageal
reflux (GER) as a causative agent, especially considering the possibility of weakly acidic and
biliary refluxes, which can be demonstrated by means of esophageal 24-h pH-impedance
monitoring. In light of the increasing number of studies that identify acid and nonacid
reflux as important causes of extraesophageal symptoms, our therapeutic approach has
to evolve. The use of PPIs alone can be called into question, since these agents are less
effective on nonacid or mixed reflux. Given the alkaline pH required for trypsin activity, the
administration of high doses of PPIs may be associated with a worsening of complaints [24].

In this regard, in recent years, few studies have evaluated the efficacy of alginate
therapy in patients with extraesophageal reflux symptoms. Alginates are an oral pharma-
cologic therapy that creates a barrier at the esophagogastric junction and a mechanical raft
above the gastric contents to prevent gastroesophageal reflux events, whether acidic or
nonacidic. In addition, alginates inhibit pepsin and bile salts. For this reason, alginates
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are particularly well-suited in the case of nonacid or mixed reflux or for patients with
postprandial symptoms and, according to a recent article, could have similar efficiency to
that of PPIs + alginate [25,26]. However, published RCT data are currently lacking.

To date, few published studies have shown the effects of products containing CS and
HA in providing relief from typical GERD symptoms. Two small prospective placebo-
controlled studies have shown that short-term treatment achieved significant and rapid
symptom relief in patients with both erosive reflux disease [27] and NERD [28]. More
recently, a prospective double-blind placebo-controlled trial conducted in several Italian
centers showed that the combination of a PPI + HA-CS in syrup was able to relieve
symptoms and improve the quality of life to a greater extent than PPI monotherapy [29].
A recent open-label, uncontrolled study showed that administration of orodispersible
tablets containing CS, aluminum hydroxide, and HA improves typical and atypical clinical
symptoms of non-erosive GERD and gastric juice-related biochemical parameters (e.g.,
neutrophils, lymphocytes, eosinophils, parietal cells, red blood cells, and exudate protein
count) [30]. Moreover, in 2020, the conclusions of an exploratory study reported the first
evidence that Gerdoff® could effectively treat GER symptoms in patients not responding to
PPI or alginate-based formulation [31].

4.2. Study Limitations

In this study, patients with extraesophageal symptoms and a recent diagnosis of
gastroesophageal reflux disease were enrolled. The diagnosis of reflux disease with typ-
ical and atypical symptoms was based on the symptoms reported by the patients. No
objective assessment of the association between reflux and extraesophageal symptoms
was performed. Our study may be limited by the fact that no objective assessment of the
association between reflux and extraesophageal symptoms was made and that diagnosis
was based only on clinical presentations.

In clinical practice, the role of a gastroenterologist vis-à-vis patients referred for evalu-
ation of suspected extraesophageal symptoms is to assess the possible association between
reflux and symptoms. Non-GI investigations for ENT, pulmonary, and/or allergic con-
ditions are essential, and in many cases, they should be the first diagnostic procedures
performed, as extraesophageal symptoms often have a multifactorial or non-esophageal
etiology. Combined pH and impedance monitoring is considered the best tool for charac-
terizing gastroesophageal reflux because it is able to detect all types of reflux events (acidic,
weakly acidic, and weakly alkaline) and determine the proximal extent of the refluxate
within the esophagus. In our study, patients were not evaluated with 24-h pH monitoring,
high-resolution manometry, and upper-GI endoscopy to assess the cause of the extrae-
sophageal symptoms. Another possible limitation of the study is the great heterogeneity of
the enrolled population. As a matter of fact, only some of the patients with extraesophageal
symptoms enrolled in the study also showed typical reflux symptoms (such as regurgitation,
reflux, and belching). An emerging fact in the literature is that patients with typical and
atypical reflux symptoms respond better to PPI therapy than patients with extraesophageal
symptoms alone [17]. It may be useful to bear this in mind when interpreting the results
of our study. In this study, we did not include the assessment of examination findings
as an outcome measure. Whilst this omission could be construed as a limitation of the
study, as alluded to above, we would argue that in the LPR treatment setting, patients’
perceptions of symptoms are of greater clinical relevance than the endoscopic appearance
of the larynx. Indeed, several studies have shown that laryngopharyngeal mucosal signs of
reflux correlate poorly with patient-reported throat symptoms [32].

5. Conclusions

Extraesophageal reflux symptoms are increasingly common in the Western population
and their clinical management is still controversial. Although therapy with PPIs represents
the gold standard, to date, many patients are refractory to this treatment. It is therefore
necessary to identify new drugs that can be used in the treatment of this clinical condition.
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This is the first published study on the efficacy of a medical device containing hyaluronic
acid and chondroitin sulphate with antacid in the treatment of extraesophageal reflux
symptoms and it shows that, in patients with extraesophageal symptoms and a recent
diagnosis of GERD, treatment with Gerdoff® + omeprazole leads to a greater, although
not significantly so, reduction in symptoms than PPI treatment alone. The results of our
study therefore suggest that medical devices containing combinations of hyaluronic acid
and chondroitin sulphate may play an important role in the treatment of GERD with
extraesophageal symptoms. We hope that our results will provide a starting point for—and
stimulate—more experimentally robust RCTs going forward.

Supplementary Materials: The following is available online at https://www.mdpi.com/article/10
.3390/jcm11071890/s1, Table S1: Summary of results regarding the changes in individual RSI item
scores between baseline and any time point during the 6-week treatment period (no statistically
different items); Table S2. Results of distribution of patient’s satisfaction with treatment.

Author Contributions: Conceptualization, A.R. Investigation, B.M., R.S., F.A., E.C., A.F., E.V. and
A.R.; writing—original draft, G.P. and A.R.; writing—review and editing, G.P., B.M., R.S., F.A., E.C.,
A.F., E.V. and A.R. All authors have read and agreed to the published version of the manuscript.

Funding: This study was financially supported by SOFAR S.p.A.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by Independent Ethics Committee of Istituto Clinico Humanitas—
IRCCS, Rozzano (Milan) (protocol code: PSC-DS GERD AP 16; date of approval: 17 March 2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data supporting reported results are available from the correspond-
ing author on reasonable request.

Acknowledgments: The authors wish to thank the Endoscopy Unit (Department of Gastroenterology,
IRCCS Humanitas Research Hospital) for the helpful discussions.

Conflicts of Interest: The funder was not involved in the study design, collection, analysis, inter-
pretation of data, the writing of this article, or the decision to submit it for publication. All authors
declare no other competing interest.

References
1. Vakil, N.; Van Zanten, S.V.; Kahrilas, P.; Dent, J.; Jones, R.; Global Consensus Group. The Montreal Definition and Classification of

Gastroesophageal Reflux Disease: A Global Evidence-Based Consensus. Am. J. Gastroenterol. 2006, 101, 1900–1920. [CrossRef]
2. Wong, R.K.; Hanson, D.G.; Waring, P.J.; Shaw, G. ENT manifestations of gastroesophageal reflux. Am. J. Gastroenterol. 2000, 95,

S15–S22. [CrossRef]
3. Dore, M.P.; Pedroni, A.; Pes, G.M.; Maragkoudakis, E.; Tadeu, V.; Pirina, P.; Realdi, G.; Delitala, G.; Malaty, H.M. Effect of

antisecretory therapy on atypical symptoms in gastroesophageal reflux disease. Dig. Dis. Sci. 2007, 52, 463–468. [CrossRef]
4. Pacheco, A.; Cobeta, I.; Wagner, C. Refractory Chronic Cough: New Perspectives in Diagnosis and Treatment. Arch. Bronconeumol.

2013, 49, 151–157. [CrossRef]
5. Altman, K.W.; Stephens, R.M.; Lyttle, C.S.; Weiss, K.B. Changing Impact of Gastroesophageal Reflux in Medical and Otolaryngol-

ogy Practice. Laryngoscope 2005, 115, 1145–1153. [CrossRef]
6. Fraser, A.G. Review article: Gastro-oesophageal reflux and laryngeal symptoms. Aliment. Pharmacol. Ther. 1994, 8, 265–272.

[CrossRef]
7. Yadlapati, R.; Pandolfino, J.E.; Lidder, A.K.; Shabeeb, N.; Jaiyeola, D.-M.; Adkins, C.; Agrawal, N.; Cooper, A.; Price, C.P.E.;

Ciolino, J.D.; et al. Oropharyngeal pH Testing Does Not Predict Response to Proton Pump Inhibitor Therapy in Patients with
Laryngeal Symptoms. Am. J. Gastroenterol. 2016, 111, 1517–1524. [CrossRef]

8. Zerbib, F.; Bredenoord, A.J.; Fass, R.; Kahrilas, P.J.; Roman, S.; Savarino, E.; Sifrim, D.; Vaezi, M.; Yadlapati, R.; Gyawali, C.
ESNM/ANMS consensus paper: Diagnosis and management of refractory gastro-esophageal reflux disease. Neurogastroenterol.
Motil. 2021, 33, e14075. [CrossRef]

9. Yadlapati, R.; Gyawali, C.P.; Pandolfino, J.E.; Chang, K.; Kahrilas, P.J.; Katz, P.O.; Katzka, D.; Komaduri, S.; Lipham, J.; Menard-
Katcher, P.; et al. AGA Clinical Practice Update on the Personalized Approach to the Evaluation and Management of GERD:
Expert Review. Clin. Gastroenterol. Hepatol. 2022. S1542-3565(22)00079-9. [CrossRef]

https://www.mdpi.com/article/10.3390/jcm11071890/s1
https://www.mdpi.com/article/10.3390/jcm11071890/s1
http://doi.org/10.1111/j.1572-0241.2006.00630.x
http://doi.org/10.1016/S0002-9270(00)01074-1
http://doi.org/10.1007/s10620-006-9573-7
http://doi.org/10.1016/j.arbres.2012.09.009
http://doi.org/10.1097/01.MLG.0000165464.75164.E5
http://doi.org/10.1111/j.1365-2036.1994.tb00287.x
http://doi.org/10.1038/ajg.2016.145
http://doi.org/10.1111/nmo.14075
http://doi.org/10.1016/j.cgh.2022.01.025


J. Clin. Med. 2022, 11, 1890 14 of 14

10. Pellegatta, G.; Spadaccini, M.; Lamonaca, L.; Craviotto, V.; D’Amico, F.; Ceriotti, L.; Meloni, M.; Repici, A. Evaluation of
Human Esophageal Epithelium Permeability in Presence of Different Formulations Containing Hyaluronic Acid and Chondroitin
Sulphate. Med. Devices Évid. Res. 2020, 13, 57–66. [CrossRef]

11. Schindler, A.; Mozzanica, F.; Ginocchio, D.; Peri, A.; Bottero, A.; Ottaviani, F. Reliability and Clinical Validity of the Italian Reflux
Symptom Index. J. Voice 2010, 24, 354–358. [CrossRef] [PubMed]

12. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH). Guidelines for
Good Clinical Practice. 1996. Available online: https://www.ich.org/page/efficacy-guidelines (accessed on 10 March 2022).

13. World Medical Association (WMA). Declaration of Helsinki. Ethical Principles for Medical Research Involving Human Sub-
jects. 2013. Available online: https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
research-involving-human-subjects/ (accessed on 10 March 2022).

14. Wei, C. A meta-analysis for the role of proton pump inhibitor therapy in patients with laryngopharyngeal reflux. Eur. Arch.
Oto-Rhino-Laryngol. 2016, 273, 3795–3801. [CrossRef] [PubMed]

15. O’hara, J.; Stocken, D.D.; Watson, G.C.; Fouweather, T.; McGlashan, J.; MacKenzie, K.; Carding, P.; Karagama, Y.; Wood, R.;
Wilson, J.A. Use of proton pump inhibitors to treat persistent throat symptoms: Multicentre, double blind, randomised, placebo
controlled trial. BMJ 2021, 372, m4903. [CrossRef] [PubMed]

16. Wilson, J.A.; Stocken, D.D.; Watson, G.C.; Fouweather, T.; McGlashan, J.; MacKenzie, K.; Carding, P.; Karagama, Y.; Harries, M.;
Ball, S.; et al. Lansoprazole for persistent throat symptoms in secondary care: The TOPPITS RCT. Health Technol. Assess. 2021, 25,
1–118. [CrossRef]

17. Qadeer, M.A.; Phillips, C.O.; Lopez, A.R.; Steward, D.L.; Noordzij, J.P.; Wo, J.M.; Suurna, M.; Havas, T.; Howden, C.W.; Vaezi, M.F.
Proton Pump Inhibitor Therapy for Suspected GERD-Related Chronic Laryngitis: A Meta-Analysis of Randomized Controlled
Trials. Am. J. Gastroenterol. 2006, 101, 2646–2654. [CrossRef]

18. Gatta, L.; Vaira, D.; Sorrenti, G.; Zucchini, S.; Sama, C.; Vakil, N. Meta-analysis: The efficacy of proton pump inhibitors
for laryngeal symptoms attributed to gastro-oesophageal reflux disease. In Database of Abstracts of Reviews of Effects (DARE):
Quality-Assessed Reviews; Centre for Reviews and Dissemination: York, UK, 2007.

19. Spantideas, N.; Drosou, E.; Bougea, A.; AlAbdulwahed, R. Proton Pump Inhibitors for the Treatment of Laryngopharyngeal
Reflux. A Systematic Review. J. Voice 2020, 34, 918–929. [CrossRef]

20. Chang, A.B.; Connor, F.L.; Petsky, H.L.; Eastburn, M.M.; Lewindon, P.J.; Hall, C.; Wilson, S.J.; Katelaris, P.H. An objective study of
acid reflux and cough in children using an ambulatory pHmetry-cough logger. Arch. Dis. Child. 2011, 96, 468–472. [CrossRef]

21. Hopkins, C.; Yousaf, U.; Pedersen, M. Acid reflux treatment for hoarseness. Cochrane Database Syst. Rev. 2006, CD005054.
[CrossRef]

22. Lechien, J.R.; Saussez, S.; Schindler, A.; Karkos, P.D.; Hamdan, A.L.; Harmegnies, B.; De Marrez, L.G.; Finck, C.; Journe,
F.; Paesmans, M.; et al. Clinical outcomes of laryngopharyngeal reflux treatment: A systematic review and meta-analysis.
Laryngoscope 2019, 129, 1174–1187. [CrossRef]

23. Yadlapati, R.; Kaizer, A.M.; Sikavi, D.R.; Greytak, M.; Cai, J.X.; Carroll, T.L.; Gupta, S.; Wani, S.; Menard-Katcher, P.; Wu, T.-C.; et al.
Distinct Clinical Physiologic Phenotypes of Patients with Laryngeal Symptoms Referred for Reflux Evaluation. Clin. Gastroenterol.
Hepatol. 2022, 20, 776–786. [CrossRef]

24. Sereg-Bahar, M.; Jerin, A.; Jansa, R.; Stabuc, B.; Hocevar-Boltezar, I. Pepsin and bile acids in saliva in patients with laryngopharyn-
geal reflux—A prospective comparative study. Clin. Otolaryngol. 2015, 40, 234–239. [CrossRef]

25. Lechien, J.R.; Saussez, S.; Karkos, P.D. Laryngopharyngeal reflux disease: Clinical presentation, diagnosis and therapeutic
challenges in 2018. In Current Opinion in Otolaryngology and Head and Neck Surgery; Lippincott Williams and Wilkins: Philadelphia,
PA, USA, 2018; Volume 26, pp. 392–402. [CrossRef]

26. Wilkie, M.D.; Fraser, H.M.; Raja, H. Gaviscon®Advance alone versus co-prescription of Gaviscon®Advance and proton pump
inhibitors in the treatment of laryngopharyngeal reflux. Eur. Arch. Oto-Rhino-Laryngol. 2018, 275, 2515–2521. [CrossRef]

27. Palmieri, B.; Corbascio, D.; Capone, S.; Lodi, D. Preliminary clinical experience with a new natural compound in the treatment of
oesophagitis and gastritis: Symptomatic effect. Trends Med. 2009, 9, 219–225.

28. Palmieri, B.; Merighi, A.; Corbascio, D.; Rottigni, V.; Fistetto, G.; Esposito, A. Fixed combination of hyaluronic acid and
chondroitin-sulphate oral formulation in a randomized double blind, placebo controlled study for the treatment of symptoms in
patients with non-erosive gastroesophageal reflux. Eur. Rev. Med. Pharmacol. Sci. 2013, 17, 3272–3278.

29. Savarino, V.; Pace, F.; Scarpignato, C.; the Esoxx Study Group. Randomised clinical trial: Mucosal protection combined with
acid suppression in the treatment of non-erosive reflux disease—Efficacy of Esoxx, a hyaluronic acid-chondroitin sulphate based
bioadhesive formulation. Aliment. Pharmacol. Ther. 2017, 45, 631–642. [CrossRef]

30. Iannitti, T.; Morales-Medina, J.C.; Merighi, A.; Boarino, V.; Laurino, C.; Vadalà, M.; Palmieri, B. A hyaluronic acid- and chondroitin
sulfate-based medical device improves gastritis pain, discomfort, and endoscopic features. Drug Deliv. Transl. Res. 2018, 8,
994–999. [CrossRef]

31. Boarino, V.; Raguzzi, I.; Marocchi, M.; Merighi, A. Symptomatic response to GERDOFF®in patients with gastro-esophageal reflux
disease and poor response to alginates: An exploratory, post-market, open-label study. Turk. J. Gastroenterol. 2020, 31, 466–473.
[CrossRef]

32. Powell, J.; Cocks, H.C. Mucosal changes in laryngopharyngeal reflux-prevalence, sensitivity, specificity and assessment. Laryngoscope
2012, 123, 985–991. [CrossRef]

http://doi.org/10.2147/MDER.S234810
http://doi.org/10.1016/j.jvoice.2008.08.008
http://www.ncbi.nlm.nih.gov/pubmed/19303740
https://www.ich.org/page/efficacy-guidelines
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://doi.org/10.1007/s00405-016-4142-y
http://www.ncbi.nlm.nih.gov/pubmed/27312992
http://doi.org/10.1136/bmj.m4903
http://www.ncbi.nlm.nih.gov/pubmed/33414239
http://doi.org/10.3310/hta25030
http://doi.org/10.1111/j.1572-0241.2006.00844.x
http://doi.org/10.1016/j.jvoice.2019.05.005
http://doi.org/10.1136/adc.2009.177733
http://doi.org/10.1002/14651858.CD005054.pub2
http://doi.org/10.1002/lary.27591
http://doi.org/10.1016/j.cgh.2021.05.025
http://doi.org/10.1111/coa.12358
http://doi.org/10.1097/MOO.0000000000000486
http://doi.org/10.1007/s00405-018-5079-0
http://doi.org/10.1111/apt.13914
http://doi.org/10.1007/s13346-018-0531-7
http://doi.org/10.5152/tjg.2020.19327
http://doi.org/10.1002/lary.23693

	Introduction 
	Materials and Methods 
	Patients 
	Study Design 
	Statistical Analysis 

	Results 
	Patient Baseline Characteristics 
	Total RSI Score during Treatment Period 
	Change in Total RSI Score from Baseline to the Other Timepoints 
	Change in the Individual RSI Item Score from Baseline to Any Time Point 
	Number and Percentage of Responder/Non-Responder Patients at Week 6 
	Change in the Frequency of Extraesophageal Symptoms Assessed Using the Likert Scale from Baseline to End of Treatment (Week 6) and End of Follow-Up (Week 18) 
	Use of Rescue Medication during the Follow-Up Period: Administered Therapy, Frequency of Administration, Timing of Administration, and Administered Dose 
	Patient-Reported Satisfaction with Treatment 
	Adverse Events (AEs) 

	Discussion 
	Comparisons with Other Studies 
	Study Limitations 

	Conclusions 
	References

