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ABSTRACT:   Treatment of esophageal and extraesophageal reflux syndromes is mainly focused on inhibiting the secretion of hydrochlo-
ric acid. In spite of the high efficacy of proton pump inhibitors, approx. 30–60% of GERD patients experience daily symp-
toms. Beside acid reflux, other factors such as abnormal esophageal peristalsis, visceral hypersensitivity, ineffective esoph-
ageal clearance mechanisms, and impaired mucosal barrier also play an important role in generating GERD symptoms.  
An additional therapeutic proposition is a procedure aimed at improving the defense mechanisms of esophageal mucosa 
rather than inhibiting the damage-inducing factors. The preparation consisting of hyaluronic acid (HA), chondroitin sulfate 
(SC) and poloxamer 407 protects against harmful factors (hydrochloric acid, pepsin) and accelerates mucosal healing and 
regeneration, constituting a substantial element of monotherapy or add-on therapy in patients with gastroesophageal reflux 
disease.
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 reflux

Symptomatic esophageal disorders include the typical reflux syn-
drome, which is dominated by heartburn and regurgitation. The 
symptoms of typical reflux disease also include epigastric pain and 
reflux-related sleep disturbance. 

The second esophageal symptomatic syndrome is chest pain, in 
which pain is the only manifestation of the disease or dominates the 
typical symptoms of GERD. Another group in the field of esopha-
geal syndromes are diseases that progress with esophageal injuries, 
such as: reflux esophagitis, esophageal stricture, Barrett’s esophagus 
and esophageal adenocarcinoma. Esophageal syndromes include 
groups of symptoms with a proven cause-effect relationship with 
reflux: reflux cough syndrome, reflux laryngitis syndrome, reflux 
asthma syndrome and reflux dental erosion syndrome and syn-
dromes in which this relationship is considered but there is insuf-
ficient proof. The latter include: pharyngitis, sinusitis, idiopathic 
pulmonary fibrosis and otitis media [1, 2].

Several authors believe that the group of symptoms associated 
with laryngopharyngeal reflux (LPR) represents one of the most 
common GERD symptoms [3, 4]. At present, it is believed that gas-
troesophageal reflux disease is the cause of symptoms in approxi-
mately 4–10% of patients reporting to ENT specialists [4, 5]. The 
symptoms reported by patients include: hoarseness, voice fatigue, 
throat hawking, excess mucus production, chronic cough, foreign 
body sensation, dysphagia and sore throat. Most symptoms have  
a persistent, recurrent nature. There could also be other factors  

ABBREVIATIONS

CNS – central nervous system 
CS – chondroitin sulfate  
DIS – dilated intercellular spaces of the multilayered  
epithelium of the esophagus  
EGF – epidermal growth factor  
GERD – gastroesophageal reflux disease  
HA – hyaluronic acid  
LES – lower esophageal sphincter  
LP – laryngopharyngeal reflux  
NERD – non-erosive reflux disease  
PPI – proton pump inhibitors  
RFS – reflux morphological symptoms  
in laryngofiberoscopic examination  
RSI – Reflux Symptom Index 

INTRODUCTION

PATHOGENESIS AND CLINICAL PICTURE OF 
ESOPHAGEAL AND EXTRAESOPHAGEAL REFLUX 
DISEASE (GERD)

The clinical picture of Gastroesophageal Reflux Disease (GERD) 
is varied and, according to the Montreal consensus, includes both 
esophageal and extraesophageal symptoms.  
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GERD TREATMENT: PROTON PUMP INHIBITORS 
(PPI)

Pharmacological treatment of gastroesophageal reflux disease 
is based primarily on the use of proton pump inhibitors (PPI).  
Numerous studies have shown that proton pump inhibitors pro-
vide better therapeutic efficacy in the treatment of GERD com-
pared to other drugs that reduce gastric acidity, such as histamine  
H2-receptor antagonists [14]. The use of PPI causes healing of 
erosive esophagitis in over 80% of patients, while the symptoms 
of heartburn and regurgitation are resolved in 39–56% [15]. Ap-
proximately 30–60% of patients with GERD have daily symptoms 
of the disease despite using PPI [16, 17]. The causes of persistent 
heartburn include: proximal and mixed reflux of gas and liquid, 
esophageal motility disorders, visceral hypersensitivity, disturbanc-
es in signal processing in the CNS and abnormal nociceptor func-
tion. In the same context, a disrupted intestinal mucosal barrier as 
a result of the action of both hydrochloric acid and pepsin, as well 
as bile and pancreatic enzymes present in gastric reflux, are also 
important. These factors cause: an increase in cell permeability, 
disruption of sodium transport and dilated intercellular spaces of 
the esophageal squamous epithelium (DIS) [18–20]. The appear-
ance of lesions with dilated intercellular space often precedes the 
occurrence of other histological abnormalities, thus being one of 
the earliest microscopic lesions present in both erosive and noner-
osive reflux disease [21]. The consequence of disturbed mucosal 
integrity is: penetration of components of refluxate, direct activa-
tion of nociceptor and stimulation of the synthesis of inflammato-
ry mediators. On the other hand, the factors that protect esopha-
geal mucosal integrity, in addition to the mucosal barrier, include: 
saliva, mucus and bicarbonates. New directions of GERD treat-
ment indicate the need to improve the defense mechanisms of the 
esophageal mucosa through the use of topical preparations [22]. 

In patients with laryngopharyngeal reflux disease, a double dose of 
PPI for 1 to 3 months is recommended. In the event that symptoms 
resolve during treatment with a double dose of PPI, the dose is re-
duced gradually until the lowest effective dose is obtained. How-
ever, in the absence of improvement in symptoms, continuation of 
treatment is not advised and other causes should be sought [23]. 
Looking at the effectiveness of PPI in reducing ENT symptoms, 
it should be noted that most studies are characterized by a small 
group size, no uniform definition of LPR, and the use of different 
doses and various treatment durations [7, 24, 25].

GERD TREATMENT: SUBSTANCES THAT PROVIDE 
PROTECTION OF ESOPHAGEAL MUCOSA

The preparations that have a local effect on the esophageal mu-
cosa include a natural product with the only such composition on 
the market (HA + CS + poloxamer 407); a medical product whose 
treatment goal is to protect and support mucosal healing. It is used 
to treat the symptoms of GERD as monotherapy and as an add-on 
therapy with PPI. Furthermore, it is applied in bridging therapy 
when it is necessary to discontinue antisecretory drugs, e.g. before 
assessing a current Helicobacter pylori infection. 

responsible for their occurrence, such as: smoking, upper respira-
tory tract infections, allergies, having pets, staying in air-condi-
tioned rooms, environmental conditions and frequent vocal abuse 
[6]. Diagnosis is hampered by the lack of “classic” symptoms of  
reflux disease, such as heartburn and regurgitation in approxi-
mately half of the patients [2, 7]. Diseases that require differen-
tiation from LPR include: acute and chronic laryngitis, post-na-
sal drip syndrome, laryngeal stenosis, neoplastic tumors of the 
larynx, pharynx, esophagus, CNS degenerative diseases, myas-
thenia gravis and long-term diabetes-associated complications.

Notwithstanding the Montreal classification, there are two main 
phenotypic forms of reflux disease: (1) a form of erosive gastritis 
diagnosed in gastroscopy in 20–25% of patients and (2) a form 
of non-erosive gastritis diagnosed in approximately 60–70% of 
patients [8, 9]. 

The etiopathogenesis of GERD is complex and multifactorial.  
A major factor is impaired function of the lower esophageal 
sphincter (LES) resulting from decreased pressure and an in-
creased amount of transient lower esophageal sphincter relaxation. 
The factors that promote the incidence of GERD include hiatal 
hernia and disorders of gastric emptying, which contribute to the  
regurgitation of acid from the stomach into the esophagus and pro-
longed contact of the esophageal mucosa with reflux. Moreover, 
the impaired defense mechanisms of the esophageal mucosa as  
a result of decreased salivation and prolonged esophageal clear-
ance are also important [10]. 

The pathophysiology of ENT disorders includes direct damage 
to the pharyngeal and laryngeal mucosa as a result of acid aspi-
ration from the esophagus. Under physiological conditions, four 
mechanisms protect the upper respiratory tract against damage 
by refluxate: the lower and upper esophageal sphincter, normal 
esophageal motility and cleansing and the epithelial resistance 
of the esophageal mucosa [4]. The latter consists of: bicarbon-
ate-rich mucus, intercellular connections and proper blood flow. 

Disrupted functions of these protective mechanisms result in 
damage to the delicate epithelium of the respiratory tract. Dam-
age to the ciliary apparatus leads to the accumulation of mucus, 
which provokes coughing and throat clearing. Initially, there are: 
dilatation of blood vessels, formation of petechiae, swelling of 
stroma and inflammatory effusion. 

Subsequently, as a result of fibroblast infiltration, there are: fibro-
sis, squamous metaplasia of the airway epithelium, hypertrophy 
followed by atrophy of the mucous glands. The pathophysiology 
of GERD extraesophageal symptoms also incorporates the pres-
ence of a reflex mechanism in which – as a result of vagal nerve 
stimulation by reflux of gastric contents – in the distal portion 
of the esophagus there occurs bronchospasm, coughing and 
secondary damage to the laryngeal epithelium [11]. The causes 
of ENT symptoms may also be: reduced activity of carbonic an-
hydrase isoenzyme III and a low concentration of epidermal 
growth factor (EGF) within the laryngeal epithelium in patients 
with LPR [12, 13].
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The preparation consists of two glycosaminoglycans: hyaluronic 
acid (HA) and chondroitin sulfate (CS) and a hydrophilic com-
pound – poloxamer 407. 

HA is a widespread biologically active substance, which is  
a component of the extracellular matrix of many tissues in the 
human body, including: connective tissue, skin, synovial fluid 
and internal organs [26]. This substance is involved in many 
physiological processes, such as regeneration, morphogene-
sis, wound healing, and depending on the molecular weight, 
it stimulates or inhibits angiogenesis. HA affects cell func-
tions by interacting with specific receptors, demonstrating an 
anti-inflammatory effect and supporting cell renewal. It par-
ticipates in inflammatory processes by activating macrophages 
and promoting the release of cytokines from endothelial cells 
and dendritic cells. Moreover, there is some evidence that this 
substance has antibacterial, antifungal and antiviral properties 
[27, 28]. It promotes the synthesis of type III collagen, which is 
involved in scar-free skin healing. The high molecular weight of 
HA and water absorption properties prevent diffusion of other 
substances from the mucous membranes, which supports cell 
renewal [29]. In addition to its broad application in aesthetic 
medicine, HA plays a major role in the treatment of recurrent 
ulcerations of the skin and mucous membranes, treatment of 
proctological diseases, regeneration of the vocal cords and os-
teoarthritis. Topical administration of hyaluronan plays a key 
role in the healing processes following ENT surgery [30]. 

The second substance – chondroitin sulfate (CS) – is present in 
the extracellular matrix that surrounds skin cells, cartilage and 
ligaments. Moreover, it is a component of the mucus produced 
by the parietal cells [31]. The studies conducted so far have  
demonstrated that CS plays important biological functions in: 
inflammatory processes, cell proliferation, tissue morphogenesis 
and wound healing. The immunomodulatory and anti-inflam-
matory effect stems from the fact that it affects numerous sub-
stances such as growth factors, protease inhibitors, cytokines, 
chemokines and adhesive molecules. Moreover, through the in-
teraction of sulfo groups with amino groups of pepsin, CS neu-
tralizes its damaging effect on the esophageal mucosa. It induces 
the synthesis of protein complexes that protect the epithelium 
of the gastrointestinal tract during the repair period. CS is wide-
ly used in the treatment of symptomatic degenerative disease,  
reducing pain and improving range of motion [32]. 

The intention of using both substances is to achieve a balance 
between aggression and defense factors at the level of the esoph-
ageal mucosa. 

Poloxamer 407 is a non-ionic hydrophilic compound with ther-
moadhesive properties, which together with HA and CS forms 
a macromolecular adhesive biological complex with the esopha-
geal mucosa, prolonging the action of the preparation. Experi-
mental studies have confirmed good adhesion of the substance 
to the esophagus with effective diffusion of the drug to the mu-
cosa. Owing to its viscous consistency, Poloxamer 407 adheres 
to and covers the mucosa, limiting the contact of hydrochloric 
acid and pepsin with the epithelial surface [33].

The first data reflecting the protective effect of the preparation 
on the esophageal mucosa derive from experimental studies.  
DiSimone et al. assessed its protective action on the mucosa using 
ex vivo porcine esophagus models. Permeability of the esophageal 
mucosa was assessed using Evans Blue dye. After chemical damage 
to the mucosa with hydrochloric acid and/or pepsin, a character-
istic blue color of the preparation was found, which confirmed in-
creased permeability of the esophageal mucosa. However, the use 
of the preparation was followed by an improved reduction in the 
permeability of chemically damaged esophageal mucosa, which 
confirms its protective effect [34]. 

A few years ago, the first randomized, double-blind, placebo-
controlled crossover trial with a two-week combination therapy 
of HA and CS in patients with non-erosive gastroesophageal re-
flux disease (NERD) was published [31]. The Symptoms Score  
Intensity Difference showed a considerable improvement with the 
combined preparation compared to placebo (-2.7 vs -0.6; p < 0.01). 
52% of NERD patients had complete relief from symptoms com-
pared to 12% patients treated with placebo. The use of HA and CS 
three times a day and at bedtime resulted in a major reduction in 
both heartburn and regurgitation, compared with placebo. More-
over, patients were satisfied after use of the preparation because 
of the rapid effect of the drug – on average 38 minutes compared 
to 65 minutes in the case of placebo. The favorable effect was still  
reported in 60% of patients for more than 3 hours after taking the 
preparation and in 25% of patients receiving placebo. The results 
confirm the beneficial effect of HA and CS in monotherapy in pa-
tients with NERD due to a significant reduction in the severity of 
symptoms and a rapid onset of action, as well as long-term per-
sistence of the effect [31]. 

In 2017, the results of a new, randomized study conducted in sev-
eral centers in Italy was published. The trial aimed to assess the ef-
fectiveness and safety of combination therapy of HA with CS and 
PPI compared to the use of only PPI [35]. It involved 154 NERD 
patients in whom symptoms occurred at least 3 times a week for 3 
months. The duration of treatment was two weeks, during which 
patients received the standard dose of PPI 1x daily and addition-
ally 4x daily 10 ml of the preparation (one sachet) of HA, CS and 
poloxamer 407 or placebo (after each main meal and at bedtime). 
The frequency and intensity of GERD symptoms were assessed 
at the beginning and end of treatment using the RDQ question-
naire and the patients’ quality of life was assessed using the HRQL 
scale. It has been proven that add-on therapy in the form of prepa-
ration of HA, CS and poloxamer 407 significantly more often re-
solves the symptoms of GERD than the use of PPIs alone. Statis-
tically significant differences were obtained in favor of the add-on 
therapy both in terms of the analysis of reduction in severity of 
symptoms and the number of patients with a reduction in GERD 
symptoms by half. Especially worthy of stressing is the beneficial 
effect of add-on therapy in reducing the intensity and frequency 
of regurgitation. There was also much greater improvement in 
the quality of life with add-on therapy in terms of the domains of 
social functioning and general sense of health. The safety profile 
of the treatment was very good and the adverse events associated 
with the drug did not differ from placebo. Moreover, according 
to the patients’ opinion, the preparation had good taste, which 
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life-threatening complications such as esophageal perforation 
and mediastinitis. For this reason, various medications are used, 
including: PPI, anti-inflammatory and analgesic drugs. In an ob-
servational study, researchers in Spain first used HA and CS at  
a dose of 10 to 30 ml daily for 4 weeks in patients undergoing radio 
/chemotherapy for lung, stomach and esophageal cancer. Seven 
out of 17 patients who had received the preparation as the only 
form of therapy did not require any other drugs. It was well tol-
erated and safe and brought relief from symptoms, which had  
resulted from oncological treatment. 

The recently published outcomes of another study indicate that 
the preparation that provides a protective effect on the mucosa 
may be helpful in reducing ailments such as heartburn, regurgita-
tion and respiratory symptoms in patients after esophageal resec-
tion [39]. The improvement of surgical techniques and peripro-
cedural procedures has successfully extended the survival time 
in patients with esophageal cancer. That said, the change in ana-
tomical conditions after esophageal resection causes postprandi-
al and night-time symptoms such as persistent heartburn, regur-
gitation, chest pains, as well as coughing and hoarseness, which 
negatively affect the patients’ quality of life. The study involved 56 
patients after esophageal resection who underwent gastroscopy  
(after 3, 6 and 12 months) and assessed typical and atypical clini-
cal symptoms of GERD and quality of life using the GERD-HRQL 
and SF-36 questionnaires. All patients were treated with lanso-
prazole in a dose of 60 mg daily and half of the patients were ad-
ministered a combined preparation (HA, CS and poloxamer 407)  
3 times a day after meals. Add-on therapy reduced the PPI dose to 
the standard dose in a greater proportion of patients (78.6%) com-
pared to the monotherapy group (64.3%). The use of HA, CS and 
poloxamer 407 as an add-on therapy in patients after esophageal 
resection significantly reduced the incidence of nocturnal symp-
toms (30.8% vs 40.7%) and respiratory symptoms (26.9% vs 37%). 
The authors conclude that the addition of a combined preparation 
(HA, CS and poloxamer 407) has a favorable effect on protection 
of the mucosa of the esophageal fragment that is preserved after 
resection surgeries, thus allowing for better control of persistent 
GERD symptoms and reducing the daily dose of PPI and potential 
side effects associated with long-term treatment [40]. 

CONCLUSIONS

The only preparation available on the market with such a compo-
sition that protects the esophagus, which includes HA, CS and 
poloxamer 407, is available in Poland under the trade name Esoxx 
One. It represents a valuable complement to antisecretory drugs 
in patients with esophageal and extraesophageal symptoms of  
gastroesophageal reflux disease. The mode of action of Esoxx One 
includes both protection of the mucosa against the damaging ef-
fects of hydrochloric acid and pepsin, as well as supporting the 
defense mechanisms of the esophageal mucosa. Preliminary stud-
ies have also demonstrated a beneficial effect of the preparation 
in relieving night, ENT and pulmonary symptoms in patients af-
ter esophageal resection, as well as a favorable effect on the heal-
ing process of acute esophagitis caused by oncological treatment.

is important in the case of frequent use of the drug. Achieving  
a good treatment effect resulted from the synergistic action of the 
ingredients: HA, CS, and poloxamer 407. The use of add-on ther-
apy resulted both in reducing symptoms and improving the qual-
ity of life in patients with NERD, as well as reduced the frequency 
of PPI treatment failures. These data encourage the introduction 
of add-on therapy to the widespread practice of treating patients 
with this condition. 

A recently published observational study involving 51 patients 
confirms the favorable effect of topical preparations in patients 
with laryngopharyngeal reflux disease [36]. In the study group, 
patients were assessed before and after treatment with HA, CS 
and poloxamer 407 for symptoms of LPR based on the Reflux 
Symptom Index (RSI) and the Reflux Finding Score (RFS) in la-
ryngofiberoscopic examination. The combined preparation (HA 
+ CS) was recommended for 14 days in a dose of 3 x 1 sachet after 
main meals and 1 sachet just before bedtime as an add-on therapy 
to PPI in 47%, and in the remaining group 53% as monotherapy. 
It has been demonstrated that the local effect of the preparation 
significantly reduces the symptoms of laryngopharyngeal reflux, 
mainly in patients with: chronic cough, grunting and hoarseness. 
53% in the group as monotherapy. Moreover, the protective lay-
er that covers the laryngeal mucosa protects it from damaging 
factors (hydrochloric acid, pepsin) and accelerates the healing 
process and regeneration of the mucosa, which reduces or with-
draws morphological changes in the larynx. The use of HA with 
CS brought the greatest benefit in patients who have included it 
in their PPI therapy. 

THE USE OF SUBSTANCES THAT PROVIDE 
PROTECTION OF THE ESOPHAGEAL MUCOSA: 
OTHER INDICATIONS

The favorable effects of HA, CS and poloxamer 407 were also dem-
onstrated in patients with erosive gastritis in a retrospective, ran-
domized, double-blind, placebo-controlled trial. Taking this prepa-
ration at a dose of 10 ml four times a day resulted in a considerable 
improvement in clinical symptoms such as pain and discomfort 
in the abdominal cavity compared to placebo. Moreover, inflam-
matory changes in the stomach were healed: erosions, congestion 
and edema of the mucosa in 23 out of 25 treated patients [37]. 

In the authors’ opinion, the protective effect of HA on the mucosa 
stems from the high affinity of this compound to damaged surfaces 
and the induction of the epithelialization process. CS works syner-
gistically with HA and supports the healing of erosions and ulcers.

A combined preparation of HA with CS and poloxamer 407 was 
used in the treatment of acute esophagitis induced by radio-
therapy or radiochemotherapy [38]. Both palliative and radical  
radiotherapy applied to the area between C6 and Th12 leads to 
esophageal complications. The development of acute esophagitis 
may affect the fate of patients since the symptoms of dysphagia 
and odynophagia disrupt food intake, which has a negative effect 
on nutritional status. In addition, acute esophagitis can cause  
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