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Summary. Burning mouth syndrome is associated with a
significant discomfort for the patient. The following research
assessed and validated the use of a medical device designed
to facilitate the healing of the oral mucosa, and therefore to
reduce any undesirable effects induced by the inflammation
and ulceration of the mucous membranes. Among the latest
generation of medical devices, hyaluronic acid and amino
acid preparations stand out. Several studies have shown the
regenerative effect of this association on the mucous mem-
branes of the oral cavity. A prospective study was carried out
to evaluate the efficacy of a new oral formulation based on
sodium hyaluronate and amino acids (Mucosamin®) versus
a bicarbonate solution in the clinical management of pa-
tients with burning mouth syndrome secondary to local or
systemic conditions, with a particular focus on the female
population, where the prevalence of burning mouth syn-
drome is significantly higher. Based on the data obtained,
the study product can be recommended for local treatment,
to reduce the degree of de-epithelialization of the mucosa.
The results demonstrate that the solution based on hyal-
uronic acid and amino acids has shown to improve at all
control points, decrease and healing of lesions, patient sat-
isfaction and reduction of pain sensation.

Key words. Burning mouth syndrome, hyaluronic acid,
amino acids, stomatopyrosis, mucositis, gender.

Valutazione dell’efficacia di una formulazione in spray
orale a base di acido ialuronico e aminoacidi nella
‘burning mouth syndrome’ di tipo secondario da cause
locali o generali, con particolare riguardo al genere
Riassunto. La sindrome della bocca urente comporta un
importante discomfort per il paziente. A seguito di cio, la
ricerca ha progressivamente validato dei dispositivi medici
atti a facilitare la guarigione della mucosa orale e quindi a
ridurre gli effetti indesiderati indotti dalla flogosi e dall’ul-
cerazione delle mucose stesse. Tra i dispositivi di ultima ge-
nerazione spiccano i preparati a base di acido ialuronico e
aminoacidi. Vari studi sono presentiin letteratura sull'effica-
cia riparativa di tale associazione a livello delle mucose del
cavo orale. Nel presente lavoro é stato realizzato uno studio
prospettico per valutare l'efficacia di una nuova formulazio-
ne in spray orale a base di sodio ialuronato e aminoacidi
(Mucosamin®) versus una soluzione di bicarbonato nel de-
corso clinico di pazienti che presentano sindrome della boc-
ca urente di tipo secondario conseguente a manifestazioni

patologiche locali o sistemiche con particolare riguardo alla
popolazione femminile che presenta una prevalenza signi-
ficativamente pili spiccata per la problematica. In base ai
dati ottenuti si puo consigliare il prodotto in studio nella
medicazione locale per ridurre il grado di disepitelizzazione
della mucosa. La soluzione a base di ialuronato e aminoaci-
di spray sembra influire positivamente oltre che sulle lesioni
obiettive, anche sul grado di soddisfazione e sulla riduzione
della sensazione soggettiva di dolore.

Parole chiave. Sindrome della bocca urente, acido ialuroni-
co, aminoacidi, stomatopirosi, mucosite, genere.

Introduction

Due to its expression and presentation, characterized by
a clinical-symptomatological picture that gives sponta-
neous burning sensation affecting tongue, palate, lips
and/or other mucous membranes of the oral cavity,
burning mouth syndrome can be considered a manifes-
tation of orofacial atypical pain. A prevalence in the
general population ranging from 0.7% to 3.7% and an
average age of about 60 years have been described, with
a maximum peak in women over 50 years of age between
18% and 33%.'3

Burning mouth syndrome is mostly classified accord-
ing to etiology and is divided into primary or idiopath-
ic stomatopyrosis — where organic causes and burning
mouth are not identified - or secondary stomatopyrosis,
resulting from local or systemic pathological manifesta-
tions.>*¢

Among the possible local causes taken into consid-
eration in recent years are lesions or irritative states of
the mucous membrane of the oral cavity, or lesions due
to inflammatory and infectious mechanisms, allergic
contacts, immune and/or degenerative processes, to-
bacco consumption in all its forms, smoking marijuana
and its derivatives, regular consumption of alcohol, large
consumption of caffeine-containing drinks (coffee and
cola) and other stimulants, use of mouthwashes or
rinses containing alcohol or powerful detergents, regular
ingestion of very hot, very spicy or acidic foods (lemon,
grapefruit, other citrus fruits), xerostomia, oral candi-
diasis, oral lichen planus and, finally, microtraumatic
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components (trauma from prostheses, occlusal disor-
ders) and vascular disorders.”®

Systemic causes include gastroesophageal reflux, au-
toimmune diseases, Sjogren’s syndrome, outcomes of
radiation or cytostatic therapy, the use of certain drugs
(ACE-inhibitors, levodopa, etc), polyvitamin deficiencies
(B6, B12, folic acid), diabetes mellitus, menopause, ane-
mia, iron deficiency, hypothyroidism, HIV infection.®

Both local and general causes induce inflammatory
changes in the integrity of the patient’s mucosal tissues
of the oral cavity, tongue and oropharynx; it seems that
the inflammatory process of the epithelium is preceded
by damage to the vascular component and to the con-
nective tissue in the submucosa.

For burning mouth syndrome or secondary stomato-
pyrosis consequent to local or systemic pathological
manifestations, the pharmaceutical industry has gradu-
ally developed medical devices to facilitate the healing
of the oral mucosa, which presents lesions such as ul-
cerations, canker sores, whitish mycoses, boils, submu-
cosal ecchymoses, arborescence, erythema, atrophy,
leukoplakia, post-traumatic erosion, edema.>'

Preparations based on hyaluronic acid (HA) and
amino acids stand out among the most recent therapeu-
tic innovations.

HA is found in high concentrations in the granula-
tion tissue, where it promotes cell migration and prolif-
eration, as well as the organization of the granulation
tissue itself. The mixture of HA and amino acid has been
shown to act on the ulcerative phase of mucositis - re-
ducing both pain and burning - and on the regenerative
phase of the mucositis itself.!-3

The aim of this clinical trial was the evaluation of the
efficacy of a new oral spray based on sodium hyaluronate
and amino acids (Mucosamin®) in the clinical course of
patients presenting with burning mouth syndrome or

Table 1. Histologic characteristics of the 2 groups

secondary stomatopyrosis following local pathological
or systemic manifestations, with particular focus on the
female population (among whom prevalence is signifi-
cantly greater) referring to the Otolaryngology depart-
ment of the Hospital of Voghera (ASST of the Province
of Pavia).

Materials and methods

The study was conducted on patients >18 years of age,
of both sexes, who underwent ENT (ear, nose and throat)
examination + biopsy of the most relevant lesion of the
oral cavity at the Voghera Hospital (ASST of the Province
of Pavia) in the period between October 1, 2015 and
September 30, 2016.

All patients had burning mouth syndrome or sto-
matopyrosis secondary to local or general causes, as well
as unique or multiple mucosal changes (Table 1) and
burning pain in the oral cavity for a minimum of one
month up to 6 months.

Exclusion criteria were: burning mouth syndrome or
primary stomatopyrosis, neurological or psychiatric con-
ditions, systemic disorders or current medical therapies
capable of interfering with healing processes.

The trial included 60 patients, distributed in two
groups (A and B), randomized by blocks of 6, in order
to ensure gender equivalence. Each group consisted of
30 patients (15 males and 15 females). Group A (the
study group) was prescribed local application of the
Mucosamin® spray 3 times a day after the main meals
for 1 month; group B (the control group) was prescribed
oral rinses with sodium bicarbonate diluted in water (1
glass of water + 2 spoons of baking soda).

For the control group we used sodium bicarbonate
since, by creating an alkaline environment, it stimulates

Histology Group A Group B
Males Females Males Females

Prosthetic trauma friction keratosis or hyperkeratosis and/or acanthosis or 5 7 3 10

parakeratosis

Lymphoid or pseudoepitheliomatous hyperplasia 1 2

Lymphoplasmacellular and granulocytic inflammatory infiltrates and atypia 3 7 1

Reactive-inflammatory fibrosis 2

Pseudoepitheliomatous hyperplasia and lymphogranulocytic inflammation 2 1

Cytopathic lesions with suspected viral etiology 2 4 2 2

Histiocytic or lymphohistiocytic or granulocytic cell infiltrate 2 1 2

Lichen planus
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the bacterial flora of the oral cavity, and is therefore a
mouth-disinfecting antibacterial substance.

The start of treatment coincided with the day the
patient was visited and received an oral cavity biopsy.

The primary outcome was the clinical criterion for
improving mucosal objectivity by at least one degree of
the Oral Mucositis Assessment Scale (OMAS), assessed
by means of an otorhinolaryngological examination
after 7, 15 and 30 days from inclusion.

Subjective parameters, assessed through question-
naires, were also detected as secondary outcomes: the
degree of patient satisfaction quantified on a scale of 1
to 4 (negative, modest, good and excellent) and the pain
measured with a one-dimensional verbal rating scale
(VRS) instead of a numerical (NRS) one, selected for
reasons of simplicity and practicality (verbal use without
any paper support), giving space to the qualitative de-
scription (0 no pain, 1 mild pain, 2 moderate pain, 3
strong pain, 4 unbearable pain) and considering as “im-
proved” the subjects who went down at least one point.
As regards the degree of satisfaction, an increase of at
least one point on the scale was judged positive as well
as an improvement.

By way of example, Figure 1 contains the images of
the starting clinical pictures of some of the patients in-
cluded in the study.

To ‘measure’ the extent of the phenomenon in the
various treatment contexts, over the past thirty years lit-
erature has proposed a wide range of scales. The most
widely used are the ‘numeric’ ones, which assign a grade
based on the severity of specific signs or symptoms, are
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easy to use, and have a strong propensity for objectivity
and reproducibility." ¢

The oral mucositis degree assessment (mucosal
changes) can therefore be obtained through the use of
scales, which allow to identify the severity of the com-
plication and are therefore essential while selecting the
patient’s treatment.

The assessment scales most commonly used at inter-
national level are the WHO (World Health Organiza-
tion) scale and the OMAS scale, which evaluate the
functional alterations and score differently, based on
severity.

We decided to use the OMAS scale (Table 2), because
it has been designed and validated for clinical trials and
is therefore the most specific and sensitive reference for
the evaluation of oral mucositis in all its mucosal al-
teration expressions, and is still valid for its characteris-
tics of simplicity, reproducibility and applicability in
multiple contexts. It takes into consideration many fea-
tures, referring to specific objectivity and morphological
aspects, and it is therefore precise and objective, besides
being an internationally approved scale.

The overall evaluation of mucositis according to the
OMAS scheme is expressed by adding the scores (from
0 to 5) relating to the degree of erythema, ulcers and
pseudo-membranes in certain regions of the oral cavity,
that evaluate epithelialization/de-epithelialization.

The evaluation of the state of the mucous membranes
was performed each time, through an inspection of the
oral cavity performed in the same room and with the
same light.

Figure 1. Examples of starting clinical pictures.
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Table 2. The OMAS scale

Erythema

Ulcerations/
pseudomembranes

0

No change in the color
of the mucosa

No lesions

1

Increased intensity of
the color of the
mucosa

+

1

Surface areas of lesions
smaller than 1 cm?

2

Bright blood-colored
mucosa

Surface areas of lesions
larger than 1 cm? and

Surface areas of lesion
larger than 3 cm?

Given the small sample size, the statistical analysis
was conducted with univariate tests, using the T-Student
for continuous variables and the Chi square for discrete
ones. The difference between the groups was assessed
considering the statistically significant result for values
of p <0.05.

Results

Patients were aged between 42 and 93 (average 65.21;
median 66.1), without any differences between the
groups. The duration of symptoms also did not differ
between the groups.

The distribution of the subjective evaluation of pain
did not differ between the groups (Table 3).

The distribution of the lesions showed unique or
multiple oral mucosal alterations, with a surface from a
few mm up to about three cm, and an increase in the
intensity of the color of the mucosa itself, until becom-
ing strongly hyperemic; lesions had a comparable fre-
quency in the 2 groups and between the 2 genders (p
>0.05) (Table 4).

The mucosal objectivity showed an improvement
trend in all groups. In particular:
® group A: improvement of mucosal objectivity at day

7 in 38% of patients, at day 15 in 53% and at day 30

in 79% of patients;
® group B: improvement of mucosal objectivity at day

7 in 20% of patients, at day 14 in 20% and at day 30

in 57% of patients.

Objective evaluations of the mucous membranes of
the oral cavity, assessed by the OMAS scale, showed a
reduction in the degree of de-epithelialization. From the
comparison between the two groups, the reduction of
de-epithelialization is greater in the study group and
among women, with highly significant results at day 7,
day 15 and month 1 (Figure 2).

equal to or smaller than
3cm?

Table 3. General characteristics of patients

Group A Group B
Males Females Males Females
Average age 63.02 67.40 62.10 68.10
Average duration 3.93 4.27 3.80 413
VRS Pain scale (sample size)
Grade 2 4 1 4 3
Grade 3 9 M 10 9
Grade 4 2 2 1 3
Table 4. OMAS grade at enrolment
Group A Group B
Males Females Males Females
0 0 0 0 0
1 1 0 1 1
2 6 6 6 4
3 6 8 7 9
4 2 1 1 1
5 0 0 0 0

Pain, assessed through a subjective rating scale,
showed a reduction, without however achieving any
statistical significance between groups or genders: pain
was reduced both with bicarbonate and with HA.

Patient satisfaction showed an increase already at the
beginning of therapy (Figure 3) in both groups, but the
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Figure 2. Improvement of mucosal objectivity (%).
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Figure 3. Subjective improvement (%).

study group showed a more marked and statistically
significant increase, which was even more pronounced
among women, where it reached a percentage of 79%
among the women of group A versus 40% of the men
in group B (p <0.05).

The greater response by women than men (p <0.05)
is particularly evident in the study group, and increases
over time. A justification for this response, in the absence
of gender-inherent biological differences, could be de-
termined by a greater adherence to therapy.

No patient experienced adverse drug reactions in the
course of the study.

Discussion

Burning mouth syndrome involves a significant discom-
fort for the patient.

The symptomatology has a chronic course, which
can be continuous or intermittent, and persists for one
very variable period of time, ranging from a few months
to many years.

The pathognomonic symptom is the ‘burning’, more
often of moderate intensity, but persistent for long pe-
riods, which is difficult to tolerate. The burning can be
widespread, can affect any site of the oral mucosa and
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has often a multifocal - and sometimes bilateral and
symmetrical - localization. The symptoms are some-
times described as a sensation of heat or burning swell-
ing of the oral mucosa, often accompanied by a feeling
of dry mouth and dysgeusia, difficulty swallowing and
olfactory disturbances.

Patients are often irritable, sleepless, anxious, de-
pressed, do not like socializing and change their eating
habits.

HA finds applications in various medical fields, in-
cluding orthopedic, ophthalmological, oncology and
dentistry.'>!8 Several studies have been performed in the
dental field on the effectiveness of local drugs based on
HA and amino acids that, once applied on the wounds
of the oral cavity, lead to a rapid healing and a reduction
of local pain symptoms compared to common emollient
gels.9,l9-21

HA is a glycosaminoglycan (GAG) formed by the
repetition of disaccharide units consisting of glucuron-
ic acid and N-acetylglucosamine; it is naturally present
at the level of connective tissues and gives them hydra-
tion, turgidity, plasticity and viscosity.?>** Most cells have
the ability to synthesize HA at some point in their cycle.
The main function of HA therefore appears to be in tis-
sue healing. In this process HA is involved in a range of
activities, including the activation and modulation of
inflammatory responses, the promotion of cell prolif-
eration, migration and angiogenesis, the increase in re-
epithelialization through the proliferation of basal ke-
ratinocytes, the deposition of collagen and the forma-
tion of scars. Fibroblasts are the only source of collagen,
the main component of the connective tissue, and an
adequate synthesis of collagen is fundamental in the
healing process. As with other proteins, its synthesis
completely depends on the local availability of the ami-
no acids present in the final molecule. Glycine, L-proline
and L-lysine have been found in extremely regular pat-
terns in the collagen molecule. Lysine is inserted in a
well-defined position in relation to glycine and L-pro-
line. In fact, after assembling the triple helix of the col-
lagen precursor, the tropo-collagen, a specific hydroxy-
lase is activated to promote hydroxylation of proline
and lysine in hydroxyproline and hydroxylysine in spe-
cific sites, to ensure inter- and intra-molecular bonds
that provide cohesion, flexibility and the tensile forces
characteristic of the collagen molecule.

The mechanism of action provides for the stimula-
tion of neoangiogenesis, promoting the formation of
granulation and collagen tissue by stimulating the ac-
tivity of fibroblasts.?*?” The function of helping the
processes of tissue regeneration depends on its high
biocompatibility, through a mechanical protective ac-
tion, which also allows to maintain the conditions of
ideal humidity for the re-epithelialization of the in-
jured area.?®3°

These characteristics make it ideal in the treatment
of mucosal lesions, and this study is aimed at assessing
the effectiveness of the new compound compared to the
use of a common mouthwash for the oral cavity. The
product used for this study is a medical device, formu-
lated as an oral spray. It is composed of glycine, L-pro-
line; L-leucine, L-lysine, sodium hyaluronate, purified
water and excipients.

The study group (group A) showed a more frequent
improvement in mucosal objectivity already in the short
term. The degree of mucous de-epithelialization and
pain decreased in both groups. The significantly higher
improvement in women has been empirically interpret-
ed as greater adherence to and compliance with the pro-
posed therapy. Patient satisfaction increases in both
groups, but is statistically greater in the group of treated
patients.

Several studies®3'? focused their attention on the use
of HA as a topical treatment of oral mucositis. In par-
ticular, Nolan® has shown that a topical application of
0.2% HA gel 2 times a day for 2 weeks seems to be an
effective and safe therapy in patients with recurrent aph-
thous mucosal lesions.

In a retrospective clinical study, also Dalessandri?
concluded that the topical gel formulation is effective
in the treatment of minor recurrent aphthous stomatitis
with a tendency to early healing.

Lee and others®** investigated the effectiveness of
the topical application of acid gel 0.2% hyaluronic for
oral ulcers in patients with recurrent ulcers and with
Behcet's disease. In this study, the application of HA gel
improved both subjective (number of injuries, healing
period, Visual Analogue Scale - VAS - for pain) and
objective parameters (number of injuries, extension of
lesions and edema and local burning pain). With the
data obtained from the review of 25 clinical studies,
Casale and others** show that, due to its positive action
on tissue repair and wound healing, topical administra-
tion of HA could play a role not only in treatment of
patients undergoing dental care, but also in those suf-
fering from chronic gingivitis or ulcers of the oral cavity,
with a significant improvement in their quality of life.

In another study, Casale* once again confirms that
HA has recently been proposed for topical administra-
tion in the treatment of oral ulcers and other painful
oral lesions and, after systematically reviewing the pub-
lished literature, the author selects and includes 4 rele-
vant publications: two concerning oral lichen planus,
one on Behcet’s disease and recurrent aphthous ulcer
and one on oral ulcer in general. Both subjective param-
eters (healing period and VAS for pain) and objective
assessments (number of ulcers, maximum area of the
ulcer and signs of inflammation) significantly improve
after treatment with HA. These data suggest that HA can
play a fundamental role in the treatment of oral ulcers.
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Even the data obtained from our study shows that
the association of sodium hyaluronate with amino acids
can also play a role in the treatment of patients suffering
from burning mouth syndrome secondary to local or
general causes, with an improvement in their quality of
life, thus confirming what has already emerged in lit-
erature in recent years.

The best result in women (not identified, or maybe
not evaluated, in other works) can find an explanation
in a better adherence.

Conclusions

Many studies on the oral mucosa show how the combi-
nation of sodium hyaluronate and amino acids plays an
adjuvant role in the healing processes of the oral mu-
cosa, which significantly promotes patients’ healing and
compliance; in particular, we highlighted the presence
of a greater response from women than men (p <0.05),
which is particularly evident in the group of treated sub-
jects and which grows over time.

In conclusion, based on the data obtained, the prod-
uct under study can be recommended for a local use to
reduce the degree of de-epithelialization of the mucosa.
The product also seems improve the degree of satisfac-
tion, especially among females.

Key messages

B Burning mouth syndrome is a frequently occurring
manifestation, which involves an important discom-
fort for the patient, with a significantly higher preva-
lence in women.

B The symptomatology has a chronic course, which can
be continuous or intermittent, and the cause can be
classified as either primary or secondary to countless
medical conditions.

B According to the literature, hyaluronic acid and amino
acids stand out among the most recent therapeutic
innovations used to facilitate the healing of the oral
mucosa, while no gender-specific results have been
reported or evaluated.

B The tested sodium hyaluronate and amino acids oral
formulation (Mucosamin®) proved to reduce the de-
gree of de-epithelialization of the mucosa, while im-
proving the degree of satisfaction and reducing pain
sensation.

B More relevant results were found in the female group
(p <0.05), following both objective and subjective
evaluations; a greater adherence to therapy is likely
to explain this gender difference.
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