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Abbreviations: GERD, gastroesophageal reflux disease; 
NERD, non-erosive reflux disease; PPIs, proton pump inhibitors; 
H2RAs, histamine2 receptor antagonists; HA, hyaluronic acid; CS, 
chondroitin sulfate

Introduction
GERD as per Montreal classification is a long term condition 

where acid and bile from stomach comes into the esophagus and 
cause “heartburn and or regurgitation”.1 The impact of GERD on 
loss of productivity is similar to that of other chronic diseases such 
as back pain and headache.2 GERD prevalence has been established 
in different studies(defined as onset of typical or atypical symptoms 
with minimum one episode in 7days) specifically in about 23.0% in 
South America, 18.1-27.8% in North America, 8.8-25.9% in Europe, 
11.6% in Australia,8.7-33.1% in the Middle East and2.5-7.8% in East 
Asia.3 Besides symptoms like heartburn, regurgitation and difficulty 
swallowing are common GERD symptoms. GERD also includes 
subgroups of diagnosis like: non-erosive esophageal reflux disease 
(NERD) and the additional pathologies results in GERD advancements, 
including esophageal ulcer, esophageal stricture, Barrett’s esophagus, 
and Barrett’s carcinoma (esophagus adenocarcinoma).1

Treatment modalities for refractory GERD
Discovery of H2 antagonists made remarkable change in GERD 

treatment since 1970.However, Proton pump inhibitors (PPIs), the 
most powerful compounds for the suppression of gastric acid secretion, 
have replaced H2 antagonists (H2RAs) in the modern times.4 In the 
past decade clinicians have understood that less than 30% reported 
GERD cases are actually suffering from Erosive reflux disease. 
Whereas, majority of the patient falls under NERD phenotype. Hence, 

40% of typical symptoms do not respond to PPIs because for them 
visceral hyperalgesia is more common than hyper acidity.4 Hence, 
current drugs used for treating GERD are not able to manage atypical 
case and hypersensitive mucosa and are not focused on mucosal 
defense of esophageal epithelial layer by promoting mucosal healing.

Mucosal resistance- neglected parameter in 
GERD

Since GERD is associated with multifactorial conditions including 
digestive motility, LES pressure, still composition of reflux material 
and esophageal mucosal resistance play very crucial role in this.5 
The integrity of the esophageal mucosa in patients with a negative 
endoscopy was recently questioned by demonstration, using 
electronic microscopy, and subsequently also optical microscopy, 
of a new histopathological lesion represented by the dilation of the 
intercellular spaces.6,7 especially in biopsies performed along or 
2cm above the Z-line. This histological marker (Dilated intercellular 
space, hyperplasia of epithelium, elongation of papillae) is present 
in over 80% of patients with the non-erosive form of GERD, known 
as NERD (non-erosive reflux disease), a common finding in clinical 
practice (60-70% of cases) and explains very well why these patients 
complain of heartburn with an intensity equal to that experienced by 
patients with erosive esophagitis.8 Indeed, the hydrogen ions are able 
to penetrate through the dilated intracellular junctions and stimulate 
the intramucosal nerve fibers, causing the onset of the symptoms.10 
Moreover, dilated intercellular space is the outcome of damage 
in esophageal barrier and establish the thought that the 3 forms of 
GERD (NERD, ERD and Barrett’s esophagus) share a common 
histopathologic feature within esophageal (squamous) epithelium and 
a common pathogenesis.6,11,12
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Abstract

Introduction: Proton Pump Inhibitors (PPI) has been widely used over the last 2 
decades as the most preferred therapy for all GERD cases, even though it has been 
established that 30-40% of GERD cases do not respond to PPI’s because they have 
visceral hyperalgesia more than hyperacidity. Newer therapies to treat patients with 
Refractory GERD or NERD cases can go a long way in improving the Quality of 
life (QOL) of these patients. This review summarizes a new approach in managing 
GERD by focusing on esophageal mucosal defense & use of mucosal protective agent 
on NERD or refractory GERD cases. A combination of hyaluronic acid along with 
chondroitin sulfate dispersed in a bio adhesive carrier (Poloxamer 407) to form a 
macromolecular complex, which helps coat the esophageal mucosa and acts as a 
buffering agent to form a mechanical barrier against the reflux. The hyaluronic acid 
also promotes wound repair and regeneration while chondroitin sulphate has anti-
inflammatory and mucosal protective activity. Supportive trials have confirmed their 
efficacy either as adjuvant with PPIs or standalone medication to treat GERD cases 
including NERD and refractory GERD cases. 
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What role does dilation of intercellular 
spaces have in GERD?

Injury to the esophageal epithelium by gastric contents causes 
an increase in para cellular permeability and a morphologic lesion 
known as Dilated Intercellular Spaces (DIS). DIS appears to play a 
relevant role in heartburn through contact of refluxed gastric acid 
with nociceptors within the esophageal mucosa and transmission of 
this peripheral signal to the central nervous system for cognition. In 
addition, DIS of the esophageal epithelium constitutes a useful and 
sensitive ultrastructural marker of mucosal breakage in patients with 
GERD nonetheless of presence of abnormal acid exposure or classical 
histological changes in existence of mucosal erosions (esophagitis). 
In fact, DIS was found in 64.8% of cases of NERD, without mucosal 
breaks on endoscopy, and noticeably correlated with microscopic 
mucosal erosions. This result strengthened the diagnostic utility of 
DIS in NERD.10 

An emerging therapy in the management of 
refractory GERD

The development and adoption of drugs other than acid suppression, 
which are acting on different path physiological mechanisms, have 
been vouched in recent years. Precisely, significant attention has 
been paid to the use of pharmacological and physical agents aimed at 
potentiating the resistance related properties of esophageal mucosa, a 
therapeutic target, which have been underestimated till now. In same 
trends, a new therapy emerged in recent years and it is developed as 
an innovative Class III medical device. Which is a combination of 
hyaluronic acid along with chondroitin sulfate? These two substances 
are dispersed in a bio adhesive carrier (Poloxamer 407) to form a 
macromolecular complex, coating the esophageal mucosa and acting 
as a buffering agent to form a mechanical barrier against the noxious 
components of reflux ate, including both acidic & non acidic reflux 
with prolonged action on esophageal mucosa.13–15

The class III medical device coats the esophagus and creates a 
mechanical barrier. Thus, reflux material is unable to damage the 
mucosa further. In vitro study using swine model were performed 
&established the prevention ability to increase in permeability induced 
by acid or bile when infused with the experimental solution.14,16,17

To establish the same result, 2 prospective placebo-controlled 
studies have been conducted in human model to prove the significant 
symptomatic relief in both group of patients with erosive reflux disease15 
and non-erosive reflux disease16 cases. Recently, another prospective, 
double- blind, placebo-controlled, multi-centric trial was conducted 
in several hospitals in Italy. The main objective of the study was to 
confirm the effectiveness and safety profile of this medical device 
in combination with PPIs versus acid suppression alone in patient 
presented with positive NERD cases with Endoscopy negative reflux 
disease16 The results have found that HA+CS combination along with 
PPI was able to relieve the symptoms with significant improvement 
in quality of life in comparison to administering PPI therapy alone.18 
In the nutshell, this study demonstrated that when NERD patients 
were given a combination of medication (mucosal protective agent 
+ PPI), the outcome was much better in terms of relieving severity 
of the symptoms like heartburn & regurgitation when compared to 
only PPI therapy. Moreover almost 92% of the patient gave positive 
feedback on palatability & safety of the treatment, irrespective of the 
time of the dosage.9

Conclusion
The association of gastric acid in this pathogenesis of GERD 

has been known for over 2 decades. The disease cascade algorithm 
unfortunately ignores the importance of mucosal resistance in the 
GERD evolution. The development of new mucosal protective agent, 
such as hyaluronic acid with chondroitin sulfate, which actually 
strengthen the mucosal integrity, has opened new scope of research 
in this particular field. Combination of this mucosal protective agent 
along with PPIs can help those patients in particular who are non-
responsive or partial responsive to PPI treatment.4 Lastly, it can be 
concluded that mucosal protective agents can extend the remission & 
delay the relapse, by fulfilling the ultimate goal of GERD treatment. 
However, infuture large & well designed clinical trials will be 
necessary to prove the above theory.
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