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ABSTRACT
Introduction: Gastroesophageal reflux disease (GERD) is a common disorder characterised by signs, symptoms and tissue
damage induced by gastric contents. Few studies have investigated the association between soft tissue lesions of the oral cavity and
GERD. Pepsin is one of the main components of reflux fluid. It may be found in saliva following reflux episodes. The aim of the study
is to evaluate the correlation between the presence of pepsin in saliva and soft tissue lesions of the oral cavity in patients with GERD.
Materials and methods: The study was conducted in 100 adult patients with typical GERD symptoms. The salivary pepsin test
(PEP test) was used to assess the presence of pepsin in saliva and, therefore, the diagnosis of GERD. The presence of possible soft
tissue lesions of the oral cavity was evaluated by means of a dental examination.
Results: In 52% of the patients the PEP test was positive. Of these, 40% had soft tissue lesions of the oral cavity. The remaining
48% were negative in the PEP test and only 4% had soft tissue lesions of the oral cavity.
Conclusions: The results showed a positive correlation between the presence of pepsin and soft tissue lesions in the oral cavity.
However, further investigation is necessary.
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Introduction
Gastroesophageal reflux disease (GERD) is a
common gastrointestinal condition with global distribution and high prevalence in Western countries.
The 2006 Montreal Congress defined GERD as a
condition that develops when reflux of stomach contents causes distressing symptoms and complications
in the oesophagus(1). The attributable symptoms are
very debilitating and can be divided into oesophageal (heartburn, regurgitation) or extra-oesophageal (asthma, laryngitis, chronic cough, dental erosions, oral mucosal lesions and non-cardiac thoracic
pain). GERD-related tissue damage ranges from oe-

sophagitis to Barrett’s oesophagus and oesophageal adenocarcinoma, as extensively demonstrated in
the literature(2). Gastric intestinal metaplasia (IM) is
expected in the gastric epithelium of patients with
chronic atrophic gastritis. A miR-92a-1-5p / FOXD1
/ NF-κB / CDX2 regulatory axis plays a key role
in generating the IM phenotype from gastric cells(3).
MiRs have been linked to the occurrence of oral
lesions and periodontitis(4). A careful review of the
literature shows that most studies investigating the
association between GERD and the oral cavity are
limited almost exclusively to hard tissue involvement, while soft tissue involvement remains under-examined to date(5).
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A study by Vinesh et al. shows that the most
common signs of oral lesions caused by GERD are,
in order of highest incidence, dental erosion, periodontitis, gingivitis, gingival and palatal erythema,
gingival ulcers, glossitis, erythema of the floor of the
mouth and, finally, erythema of the tongue(6).
Moreover, GERD is related to several otolaryngologic disorders such as chronic dysphonia, recurrent otitis media or sense of pharyngeal foreign
body(7,8).
The process of chronic inflammation due to
damage to the tissues of the oral cavity and the oropharynx also represents a risk factor for the development of neoplasms(9).
Silva et al. analysed the histopathology and
morphometry of biopsy sections from the palatal
mucosa of patients with a histological diagnosis of
GERD. They found that severe GERD subjects had
more epithelial atrophy than controls, although the
number of fibroblasts was increased. This result represents the reactivity of the oral mucosa in response
to local irritants and shows that palatal mucosal
changes are only present in subjects with severe reflux(10). There is no gold standard for GERD diagnosis; only 40% of cases are endoscopically positive.
In contrast, the proton pump inhibitor test (PPI Test),
despite being the most widely used, has been found
to have low specificity, as it is based on a reduction
in symptoms of at least 50%.
An objective diagnostic instrument with sensitivity, specificity and non-invasiveness remains an
unmet need for clinicians and researchers. In dentistry, various diagnostic means are used and exploited when planning the treatment plan. Instrumental,
laboratory and photographic examinations are widely used in oral surgery, orthodontics(11), periodontology and endodontics(11, 12) but are of little use in the
management of soft lesions of the oral cavity, especially if induced by GERD(13-15) Pepsin, secreted by
the main cells of the gastric mucosa and activated
in acidic gastric secretions, is one of the main components of reflux fluid and a major factor in injury
in patients with GERD. Pepsin is deactivated at pH
7.0 and reactivated after acidification. When reflux
occurs, pepsin can enter the oral cavity with the reflux fluid and be mixed into the saliva. Therefore,
pepsin found in saliva could be a promising diagnostic biomarker(16). As shown in the study by YanJun Wang et al., the detection of pepsin in saliva has
an important value for the diagnosis of GERD and
GERD-related disorders, but there is still no unanimous consensus on the normal values, sensitivity,
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and specificity to be used as a clinical tool for the
diagnosis of GERD. It needs further testing before
it can become a routine diagnostic tool for patients
suspected of GERD(17). Previous studies have shown
that tissues in the oesophagus and throat were sensitive to pepsin, and a small quantity of activated
pepsin could cause inflammation in the mucosa of
the oesophagus and throat, leading to discomfort and
subjective symptoms. This enzyme seems to be involved in the occurrence of various lesions of the
oesophageal tract and, therefore, in our opinion, also
a possible cause of damage to the hard and soft tissues of the oral cavity, leading to mucosal hyperactivity of the upper airways and an increased risk for
several respiratory comorbidities(18). However, there
is still not enough evidence to state with certainty
the correlation between pepsin and lesions of the soft
tissues of the oral cavity. The aim of this work is to
determine the possible correlation between PEP test
positivity and soft tissue lesions in the oral cavity.
Material and methods
The study was conducted in the Otolaryngology Clinic of the Gaspare Rodolico Hospital from 1
January 2019 to 1 February 2020. One hundred adult
patients with retrosternal burning, aged between 18
and 70 years, were examined. The salivary pepsin
test (PEP test), a minimally invasive test produced
by RD Biomed, which detects pepsin in saliva, was
used as a diagnostic tool for GERD. Therefore, the
kit allows the presence of pepsin in clinical samples
to be identified quickly and easily (approximately
15 minutes after execution). No special preparation
is required for use. Approximately 2/3 cc of saliva
was taken from each patient under the same standard
conditions: in the morning, they woke up. Patients
were recommended not to brush their teeth, have
breakfast, not smoke, drink coffee, and carbonated
substances before the test. Subsequently, the patients
underwent a dental examination to assess the possible presence of hard and soft tissue lesions of the
oral cavity. The same dentist performed the dental
examination under standard conditions.
Results
52% of the PEP tests performed were positive,
leading to the diagnosis of GERD. Preliminary objective examination showed that out of 52 GERD patients, 30% (16 out of 52) had dental erosions; 20%
(10 out of 52) had clinically detectable soft tissue
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lesions such as periodontitis, gingivitis, erythema of
the palate, glossitis; 20% (10 out of 52) had dental
erosions and soft tissue lesions and 30% (16 out of
52) had no lesions. Performing the same objective
examination on the 48 healthy subjects showed that
only 8% (4 out of 48) had dental erosions, 4% (2 out
of 48) had soft tissue lesions, and 88% (42 out of 48)
had no lesions.
Discussion
The diagnosis of oral lesions could be very difficult due to the presence of numerous comorbidities
described in the literature, both in adult and younger
patients(19-23).
Several authors claimed that gastroesophageal
reflux disease is highly related to obstructive sleep
apnea disorders and severity AHI index is directly
proportional to the symptoms’ graveness (17,18).
In soft tissue lesions, the differential diagnosis should exclude several disorders such as neoplasms(24-27).
A strong causal link is also reported by several
authors between the development of oral soft tissue
lesions and various methods of oral palatal surgery
till to robotic approach(27-31).
In accord with the literature, the results showed
that patients with GERD are more susceptible to developing hard and soft tissue lesions in the oral cavity than healthy subjects(5). Indeed, out of 52 GERD
patients, 36 developed oral lesions, 20 of which were
soft tissue lesions. In contrast, of the 48 healthy patients, only 6 had oral lesions, including two soft
tissue lesions. Besides, the different locations of the
lesions lead us to believe that they are due to different aetiological causes: in patients with GERD, the
lesions are mainly found in the lingual and palatal
areas, whereas in healthy subjects, the location is
different from subject to subject. Furthermore, soft
tissue lesions in GERD patients do not appear to be
closely related to plaque level and oral hygiene but
rather to gastric juice exposure and reduced salivary
flow.
This hypothesis is further supported by a careful analysis of healthy subjects who, in addition to
presenting a significantly lower prevalence of lesions than subjects with GERD, show soft tissue
lesions often related to a poor level of oral hygiene
and, therefore, to a large accumulation of plaque. In
a study performed by Joy Sekine et al. in 2017, in
which soft tissue damage caused by gastroesophageal reflux was investigated and the role of salivary
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flow, it was found that patients with GERD report
significantly reduced salivary flow compared to
healthy participants. The authors concluded that
the onset of gingivitis and periodontitis in patients
with reflux might be exacerbated by xerostomia(19).
Therefore, xerostomia should be included in the extraesophageal symptomatology of GERD(5,32). Finally, as the results show, there is a positive correlation
between pepsin in saliva and clinically detectable
soft tissue lesions in the oral cavity. However, the
role of pepsin in the occurrence and prevalence of
soft tissue lesions needs further investigation.
The study by Silva et al. found that there is a
histological relationship between GERD and oral
soft tissue lesions. However, it is not possible to state
with certainty that clinical mucosal changes manifest tissue alteration of the soft tissues of the oral
cavity in patients with severe GERD. Indeed, neither
hyperemia nor continuous lesions of the oral mucosa
were found in Silva’s patients. Therefore, it is not
possible to determine whether acid aggressiveness
is sufficient to cause clinical manifestations(10-13).
Precisely connected with these findings, it cannot be
ruled out that PEP-positive patients, who clinically present with healthy mucosa, do not have tissue
changes in the oral mucosa. It would be desirable to
investigate the relationship between pepsin and soft
tissue lesions in the oral cavity, clinically and histologically.
Conclusion
The study results show a strong correlation between GERD and soft tissue lesions of the oral cavity. By analysing the lesions on the mucosa and gum
tissues and the periodontal apparatus, it is evident
that the severity of these lesions is strongly associated with the acid and pepsin-rich contents of the
gastric juice. In conjunction with a possible diagnosis of GERD, the early detection of these lesions,
employing the PEP test, is a decisive aid to hinder
the exacerbation of the pathology, as therapeutic manoeuvres could be carried out immediately in order
to restitutio ad integrum the various compromised
anatomical districts.
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