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Abstract
e AIM: To evaluate the efficacy and tolerability of

administering a combined therapy in patients with dry eye
syndrome (DES) and associated laryngopharyngeal reflux
(LPR).

e METHODS: The study was retrospective, open,
observational, and conducted in a real-life setting. Patients
had pathological symptom assessment in dry eye (SANDE)
and reflux symptom index (RSI) at baseline. Patients were
re-assessed after 1mo and at the end of treatment. The
treatment consisted of a three-month course based on the
combined therapy: Gastroftal eye drops, one drop three
times a day, and Gastroftal tablets, two tablets after lunch
and two tablets after dinner. Tear break-up-time (TBUT)
test, Schirmer test, RSI, and SANDE questionnaire were
evaluated.

o RESULTS: The study included 253 patients. The mean
age was 58+11.19y. TBUT test score and Schirmer’s test
significantly increased (both P<0.001) after 1mo and at
the end of treatment. The RSI score and SANDE scores
significantly decreased (both P<0.001) after 1mo and at the
end of treatment.

e CONCLUSION: The current, retrospective, and open
study shows that combined therapy using Gastroftal eye
drops and tablets could represent a valuable option in
managing patients with DES associated with LPR.

o KEYWORDS: dry eye syndrome; laryngopharyngeal
reflux; combined therapy; hyaluronic acid; alginate; Camelia
sinensis; real-life
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INTRODUCTION

astroesophageal reflux disease (GERD) is a
G widespread condition in the general population'".
GERD encompasses a spectrum of conditions with different
localizations: limited to the esophagus (the typical GERD),
or extra-esophageal ones, with various symptoms, including
sore throat, chronic cough, asthma, and pharyngeal globus™.
Laryngopharyngeal reflux (LPR) is an expression of
extraesophageal GERD". LPR constitutes a relevant medical
condition as approximately 10% of patients with ear, nose,
and throat disorders and 50% of patients with voice problems
suffer from LPR™*?,
There are different theories about the pathophysiological
mechanisms. The reflux theory envisaged that the refluxate
induces direct injury to the larynx through the micro-aspiration
of acid, bile acids, and pepsin'®. The reflex theory proposed
that acidification of the distal esophagus may induce symptoms
in the larynx through a vagal reflex”.
Interestingly, it has been shown that LPR can lead to
nasolacrimal duct obstruction®’. Consistently, patients with
acquired primary nasolacrimal duct obstruction may have a
higher prevalence of GERD than the general population”’.
Finally, a study demonstrated a positive association between
ocular symptom severity and reflux symptom index (RSI)
scores!"”.
Pepsin is a proteolytic enzyme produced in the stomach alone.
Therefore, detecting pepsin in extra-gastric areas is considered
a reliable diagnostic biomarker of gastric reflux and a
pathogenic mediator of reflux-related damage'"’. Accordingly,
pepsin has so far been identified in the larynx, pharynx,
sinuses, saliva, and inner ear of subjects with LPR". Thus,
it was hypothesized that pepsin could also be present in the
eye and play a role in ocular disorders detected in association
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with LPR. As proof of this concept, pepsin has also been
detected in the tears of adults and children with LPR""*,
It may be imagined that pepsin could arrive at the ocular level
by passing through the nasal cavity, the inferior meatus, and
the nasolacrimal duct. Supporting this theory, helicobacter
pylori has also been detected in the ocular secretions of
dyspeptic patients'”’. Consequently, managing patients with
LPR and associated ocular disorders represents an urgent
challenge for physicians and patients'®. In this regard, dry eye
syndrome (DES) is a common medical condition sometimes
associated with LPR"”. DES is usually characterized by visual
disturbances, ocular irritation, ocular pain, photophobia, and
excessive tearing, and it significantly affects the quality of
life"". DES recognizes different causes and pathophysiologic
mechanisms. An ocular surface inflammation is a common
feature. In this regard, reflux of gastric material (acid and
proteolytic) could play an important pathogenetic role.

A preliminary experience demonstrated that combining the
treatment of DES and LPR could be a valuable option'”. As a
result, managing LPR, if associated, could improve also DES.
Therefore, the present real-life study retrospectively evaluated
the efficacy and tolerability of administering a combined
therapy consisting of topical application of Gastroftal eye
drops containing hyaluronic acid, magnesium alginate, and
Camellia sinensis extract and oral administration of Gastroftal
tablets containing magnesium alginate and simethicone in
patients with DES and associated LPR.

SUBJECTS AND METHODS

Ethical Approval The present study was conducted as
retrospective and observational. The study was conducted
following the principles outlined in the Declaration of Helsinki
(2008). Patients gave their signed consent for the privacy,
according to the national rules.

Patients The study included patients with DES associated
with LPR and evaluated in ophthalmological primary care
settings. Twelve ophthalmologists retrospectively included
consecutive patients who visited them in their daily practice.
Inclusion criteria were adult age (18-80y) and pathological
SANDE and RSI score. Exclusion criteria were comorbidities,
including glaucoma, ocular infections, allergic conjunctivitis,
malignancy, ophthalmological and/or nasal surgery, diabetes
mellitus, autoimmune diseases, pregnancy, breastfeeding,
contact lenses use, and concomitant treatments, including
decongestants, topical corticosteroids, non-steroidal anti-
inflammatory drugs (NSAID), antihistamines, beta-blockers,
diuretics, antidepressants, hormone replacement therapy, and
immunosuppressive agents.

Design The baseline visit included history, mainly concerning
ophthalmological diseases, risk factors, and current treatments;
ophthalmological examination, including Schirmer’s test and

standard tear break-up-time (TBUT) test; and administration of
SANDE and RSI questionnaires.

The patients underwent a 3mo treatment based on the
combined therapy: Gastroftal eye drops, one drop three times
a day, and Gastroftal tablets, two tablets after lunch and two
tablets after dinner.

The study assessment was carried out at baseline (VO0), after
Imo of treatment (V1), and after 3mo of treatment (V2). At
these times, patients answered the questions contained in the
Symptom Assessment in Dry Eye (SANDE) questionnaire
and the RSI questionnaire. The investigators also checked and
assessed treatment compliance and any withdrawal of patients
from the study. Any adverse events were recorded throughout
the study.

Symptom perception was evaluated using the SANDE
questionnaire utilizing a 100 mm horizontal visual analogue
scale (VAS) technique (0O=absence, 100=maximum) to
quantify the severity and frequency of ocular dryness and/or
irritation*”,

RSI is a self-administered nine-item questionnaire developed
by Belafsky for assessing symptoms in patients with reflux
disease". It is so simple that it can be completed in less than
Imin. Each item’s scale ranges from 0 (no problem) to 5 (severe
problems), with a maximum score of 45. It has been concluded
that RSI has high reproducibility and validity for the diagnosis
of reflux if an RSI score >13 is defined as abnormal®”,
Therefore, RSI may be a practical tool for patients with
suspected LPR™.

Schirmer test was performed without topical anesthesia by
placing a narrow filter paper strip (5%35 mm” strip of Whatman
#41 filter paper) in the inferior cul-de-sac. Normal values
should be >5 mm/5min"**.

The standard TBUT measurement was performed by instilling
a fluorescein drop into the inferior fornix*. The time-lapse
between the last blink and the appearance of the first randomly
distributed dark discontinuity in the fluorescein-stained tear
film was measured three times, and the mean value of the
measurements was calculated. Normal values should be >10s.
The patients measured their perception of symptom
improvement, treatment tolerability, and treatment liking at V1
and V2. Patients used a VAS to assess their perceptions. The
0 score meant the best response, 10 the worst response.
Statistical Analysis Continuous variables were summarized
as mean with standard deviation and median with range.
Categorical data were expressed with frequency and percentage.
A generalized linear mixed model is applied to evaluate the
time effect on different assessments measured at VO, V1, and
V2. The model includes time as a fixed effect, age as a fixed
covariate, and subject and eye (right or left) as random effects.
In addition, specific risk factors that resulted significant in
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Table 1 Demographic and clinical data at the screening visit

Table 2 Risk factors

Parameters MeanzSD Risk factors n (%)
Age,y 58.0+11.19 Use of computer 186 (73.5)
SANDE frequency of symptoms 57.8+17.28 Computer, frequency of use
SANDE symptom intensity 49.1+18.88 Low (1-2h) 11 (5.9)
RSI score 18.04+4.41 Medium (3-5h) 41 (22.0)
Pathological RSI, n (%) 253 (100.0) High (6h or more) 113 (60.8)
TBUT score (right eye) 7.0£2.37 Not specified 21(11.3)
TBUT (right label), n (%) Use of artificial lighting 171 (67.6)
Normal value 45 (19.6) Artificial lighting, frequency of use
Abnormal value 185 (80.4) Low (1-2h) 3(1.8)
TBUT score (left eye) 7.0+2.45 Medium (3-5h) 29 (17.0)
TBUT score (left label), n (%) High (6h or more) 110 (64.3)
Normal value 43 (18.6) Not specified 29 (17.0)
Abnormal value 188 (81.4) Alcohol consumption 95 (37.5)
Schirmer’s test score (right eye) 7.812.58 Alcohol, quantity/die
Schirmer’s test score (right label), n (%) Less than half-litre 65 (68.4)
Normal value 58 (25.6) Half-litre or more 21(22.1)
Abnormal value 169 (74.4) Not specified 9(9.5)
Schirmer’s test score (left eye) 7.9+2.71 Years of alcohol consumption (range) 25.0(3.0-40.0)
Schirmer’s test score (left label), n (%) Smoking habits 123 (48.6)
Normal value 59 (25.9) Cigarettes per day (range) 13.6+6.44, 12.0 (3.0-40.0)
Abnormal value 169 (74.1) Years of smoking (range) 20.0 (5.0-50.0)
SANDE: Symptom assessment in dry eye; RSI: Reflux symptom index; GERD diagnosis 80 (31.6)
TBUT: Tear break-up-time. GERD duration, y (range) 3.0 (0.0-23.0)
GERD therapy 63 (24.9)
univariate analysis were implemented as a fixed effect in the Positivity for Helicobacter pylori 51(20.2)
analysis (GERD diagnosis for Schirmer’s test, smoking habits Helicobacter pylori duration of infection, y (range) 5.5 (0.0-29.0)
for RSI score, and smoking habits and use of artificial lighting Therapy for Helicobacter pylori 32 (12.6)
for frequency and severity of SANDE questionnaire). LPR duration, y (range) 5.5 (0.0-29.0)

Multiple comparisons are adjusted using sequential Bonferroni.
Two-sided P-values of less than 0.05 are considered
statistically significant. The IBM SPSS Statistics V.24.0 (IBM
Corp. Released 2016, Armonk, New York, USA: IBM Corp)
was used for statistical analysis.

RESULTS

The study included 253 patients. The mean age was 58+11.19y.
Table 1 reports demographic and clinical data. All recruited
patients had pathological scores for both SANDE and RSI
questionnaires. The mean scores are in detail reported in
Table 1. In addition, the mean TBUT and Schirmer’s test
values are reported individually for both eyes as an absolute
value and a percentage of patients with the pathological result.
About 80% of patients had pathological values of the TBUT
test and 74% of the Schirmer test.

Table 2 shows the list of risk factors and their frequency.
Computer use was widespread, as 73.5% of patients did it.
Similarly, the use of artificial lighting was frequent (67.6%).
Alcohol consumption, mostly moderate, and smoking were
relatively common, 37.5% and 48.6%, respectively. Eighty
patients (31.6%) had GERD diagnosis, 20.2% had positivity
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for Helicobacter pylori, and the mean LPR duration was 5.5y.
Table 3 reports the investigated parameters at V1. In addition,
treatment adherence was good in 69.5% of patients and
discrete in 30.5%. About half of the patients had pathological
RSI scores, about 45% had pathological TBUT test, and about
60% had pathological Schirmer’s test. The perception of
efficacy, tolerability, and liking was good.

Table 4 reports the investigated parameters at V2. In addition,
treatment adherence was good in 71% of patients, discrete
in 27.1%, and poor in 1.4%. About 37% of patients had
pathological RSI scores, about 50% had pathological TBUT
test, and about 40% had pathological Schirmer’s test. The
perception of efficacy, tolerability, and liking was good.

Table 5 reports the comparative analysis of the investigated
parameters at different times. In addition, the linear mixed
model evaluated the variables associated with changes in every
parameter.

The overtime changes of the investigated parameters are



Int J Ophthalmol, Vol. 16, No. 10, Oct. 18, 2023
Tel: 8629-82245172  8629-82210956

www.ijo.cn
Email: ijopress@163.com

Table 3 Assessments at V1 n=177 Table 4 Assessments at V2 n=218

Parameters MeantSD Parameters Mean+SD
Treatment executed, n (%) 177 (100.0) Treatment executed, n (%) 214 (98.2)
Compliance, n (%) Compliance, n (%)

Poor 0 Poor 3 (14)

Discrete 54 (30.5) Discrete 58 (27.1)

Good 123 (69.5) Good 152 (71.0)
RSI score 13.845.20 Not specified, n (%) 1(0.5)
Pathological RSI, n (%) 91 (51.4) RSl score (n=217) 11.3+4.84
SANDE questionnaire: frequency of symptom score ~ 39.8+18.97 Pathological RSI, n (%) 80(36.9)
SANDE questionnaire: severity of symptom score ~ 35.3+16.77 SANDE questionnaire: frequency of symptom score  38.3+17.31
TBUT score (right eye) 9.1+2.61 SANDE questionnaire: severity of symptom score 27.9+14.81
TBUT score (right label), n (%) TBUT score (right eye) 9.5+2.53

Normal value 76 (54.3) TBUT score (right label), n (%)

Abnormal value 64 (45.7) Normal value 95 (48.5)
TBUT score (left eye) 9.1+2.66 Abnormal value 101 (51.5)
TBUT score (left label), n (%) TBUT score (left eye) 9.5+2.67

0,

Normal value 75 (54.3) TBUT score (left label), n (%)

Abnormal value 63 (45.7) Normal value 94 (48.0)
Schirmer’s test score (right eye) 10.0+2.71 Abnormal value 102 (52.0)

hi ’ igh 10.5+2.
Schirmer’s test score (right label), n (%) Schirmer’s test score (right eye) 0.5¢2.88
Schirmer’s test score (right label), n (%)

Normal value 85 (58.2)

Normal value 122 (61.9)

Abnormal value 61 (41.8)

. Abnormal value 75 (38.1)
Schirmer’s test score (left eye) 10.1+2.93

. Schirmer’s test score (left eye) 10.4+2.93
Schirmer’s test score (left label), n (%) .

Schirmer’s test score (left label), n (%)

Normal value 92 (63.0)

Normal value 114 (57.9)

Abnormal value 54 (37.0)

Abnormal value 83(42.1)
VAS — Improved clinical effectiveness 3.9+3.29,3.5(0.0-21.5) . o .
‘ VAS — improved clinical effectiveness 3.6+2.84
VAS — Tolerability of treatment 2.8+3.05
y VAS — tolerability of treatment 3.0+£2.62
VAS - li 2.4+2.74

5 — Compliance VAS — compliance 2.542.49

Adverse events 0
Adverse events 0

SANDE: Symptom assessment in dry eye; RSI: Reflux symptom index;

TBUT: Tear break-up-time; VAS: Visual analog score.

Figure 1 Break-up-time test scores at V0, V1, and V2.

summarized and depicted in Figures 1-4. The TBUT scores
significantly and progressively increased over time (Figure 1).
Consistently Schirmer’s test scores significantly and gradually
increased over time (Figure 2). Contrarily, the RSI scores
significantly and progressively decreased (Figure 3). Similarly,
the SANDE frequency and severity scores significantly and

SANDE: Symptom assessment in dry eye; RSI: Reflux symptom index;

TBUT: Tear break-up-time; VAS: Visual analog score.

Figure 2 Schirmer’s test scores at VO, V1, and V2.

progressively reduced (Figure 4). The treatment was well
tolerated, and there was no adverse event related to both
medical devices.

DISCUSSION

DES is a frequent ocular condition affecting many of the
population. In addition, DES involves bothersome and usually
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Table 5 Evaluation of change over time of different assessments

Parameters VO Vi V2 Estimated coefficient, P

TBUT 7.09(0.11) 8.58(0.12) 9.59(0.13) V1 vs VO: 1.49 (0.10), <0.001; V2 vs VO: 2.50 (0.11), <0.001

Schirmer’s test 7.79(0.13) 9.37(0.14) 10.46(0.14) V1 vsVO: 1.58 (0.12), <0.001; V2 vs VO: 2.67 (0.13), <0.001

RSI score 17.99(0.21) 13.87(0.21) 10.96 (0.24) V1 vs VO: -4.12 (0.21), <0.001; V2 vs VO: -7.03 (0.24), <0.001

Sande frequency of symptoms

SANDE questionnaire: severity of symptom score 48.62 (1.22)

34.81(1.38)

57.95(1.16) 40.04(1.54) 38.56(1.22) V1 vsV0:-17.09 (1.80), <0.001; V2 vs VO: -19.39 (1.59), <0.001
27.71(1.06) V1vsVO0:-13.81(1.72), <0.001; V2 vs VO: -20.91 (1.53), <0.001

SANDE: Symptom assessment in dry eye; RSI: Reflux symptom index; TBUT: Tear break-up-time. Descriptive data are expressed as estimated

marginal means with standard errors.

Figure 3 RSl scores at VO, V1, and V2 RSI: Reflux symptom index.

i\

>
o}

SANSE questionnaire:
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o
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frequency of symptom score
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Figure 4 SANDE symptom severity (A) and frequency (B) scores at
VO, V1, and V2 SANDE: Symptom assessment in dry eye.

persistent symptoms that negatively impact the quality of life.
The current treatment of DES includes various but only
sometimes satisfying therapeutical options. Most treatments
are eye drops with lubricant and moisturizing activities. Anti-
inflammatories medications are also commonly prescribed.
However, most treatments are frequently not resolutive.

DES is a multifactorial disease of the ocular surface
characterized by a loss of tear film homeostasis”™. As a result,
the pathogenetic mechanism is complex; a recent systematic
review and Meta-analysis identified a series of risk factors
for DES™. The most prevalent factors included older age,
female sex, visual display terminal use, cataract surgery,
contact lens wear, pterygium, glaucoma, post-traumatic stress
disorders, rosacea, thyroid disease, cancer, and systemic
diseases. In addition, autoimmunity and hormone imbalance
are relevant pathogenetic factors”™”. Most of these conditions
are characterized by an inflammatory reaction. Ocular surface
inflammation plays a meaningful role in DES pathogenesis™™”.

Accordingly, gastric refluxate in the ocular surface may induce

1620

a local inflammatory response. The pepsin presence in the
tears of patients with DES and associated LPR suggests a
pathogenetic link between these diseases. Acid content and
pepsin damage the ocular surface, promoting an inflammatory
reaction causing and/or worsening DES.

To support these concepts, there is growing evidence that
many patients with DES may have associated LPR. This
condition aggravates the clinical picture by also causing further
worsening of the severity of ocular symptoms''®. Eye reflux
involves the presence of pepsin in the tear film, which causes
inflammation of the conjunctive tissues'*.

The LPR management includes using anti-reflux therapy based
on alginates and antiacids”™”. In addition, as LPR patients may
have excessive gas production in the stomach, antifoaming
agents, such as simethicone, can be helpful. In this regard,
the tested oral medical device precisely contains magnesium
alginate, potassium bicarbonate, and simethicone. In the gastric
acid environment, alginate precipitates as a gel, constituting
a raft preventing the reflux of gastric contents”™”. Bicarbonate

B Simethicone

[32]

acts as a buffer reducing gastric acidity
significantly contributes to relieving reflux complaints
DES management consists of the possible avoidance
of causal factors and the use of medications to dampen
inflammation, restore the physiological lacrimal film, and
alleviate symptoms"™”!. The tested eye drops (Gastroftal)
contain hyaluronic acid, magnesium alginate, and Camelia
sinensis extract. Hyaluronic acid is a relevant constituent
of the connective tissue. In addition, hyaluronic acid exerts
anti-inflammatory activity, promotes the proliferation of the
epithelium, and contributes to remodeling the extracellular
matrix**. Topically applied magnesium alginate may remove

[35-36

scavenger effect) pepsin, inhibiting its damage”*>". Camelia
( g pep g g

sinensis, a primary component of green tea, provides important
anti-oxidant and anti-inflammatory effects””.

Consequently, combining these medical devices could be an
attractive option in managing patients with DES associated
with LPR, as this dual strategy may benefit both target organs
simultaneously. The present study demonstrated that this
combined treatment significantly improved the severity and

frequency of both ocular and reflux symptoms and the scores
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of ophthalmological tests. Moreover, the current findings

consistently confirmed the previous pilot study"”.

These outcomes underscore the clinical relevance of managing

patients with both disorders holistically in such a way as to

manage and treat the patient organically and as a whole and
not in a sectoral manner”*”.

Again, the present study had some limitations, including the

open design, the need for pepsin assessment at the ocular

level, the absence of digestive tract evaluation, and the need
for a longer follow-up. Moreover, the present study explored
the ocular and reflux complaints simultaneously and included
an objective investigation of the anterior segment of the eye.

In addition, the present study provided a novel therapeutical

strategy for managing DES patients with associated LPR.

Different studies explored treatments for DES patients but

addressed only the eye environment***, This study was

original as it proposed a new approach based on thorough
research of possible comorbidity with reflux disease and
consequently treating both together.

In conclusion, the current study showed that combined therapy

using Gastroftal eye drops and tablets could represent a

valuable option in managing patients with DES associated with

LPR.
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