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Prevention and treatment of oral mucositis
in patients undergoing hematopoietic cell
transplantation with sodium hyaluronate and
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Background: Oral mucositis is a frequent inflammatory complications of the oral mucosa
in patients undergoing immunosuppressive therapy for hematopoietic cell transplantation;
currently there is no standardized therapy. The sodium hyaluronate and amino acids (SH-AA) combination has been shown to be effective as a therapy in those patients. The aim
of the study was to evaluate the clinical effects of SH-AA as a prevention in wound healing
and pain management of oral mucositis.
Methods: A randomized experimental study was designed with a total of 74 patients, divided into two groups according to the treatment they were to undergo. Group A: received
professional oral health treatment associated with therapy with SH-AA; Group B: received
professional oral health treatment and were prescribed a standard treatment with Chlorhexidine 0.20%. The patients were examined and was recorded any appearance of oral mucositis and its severity (WHO scale), the number of lesions, their persistence and the number
of days necessary for them to heal.
Results: Data obtained show patients of group A to have a lower risk both of developing
mucositis (p = 0.005*) and of it occurring in a severe form, compared with group B (p =
0.003*), while those who developed it healed sooner (p = 0.01*).
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Conclusions: In conclusion, this study proves the association between the SH-AA product
use and a reduced incident and occurence of OM in patients undergoing HSCT.
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Introduction
Oral mucositis is one of the most debilitating and frequent
inflammatory complications of the oral mucosa in patients
undergoing immunosuppressive therapy for HCT (hematopoietic cell
transplantation).1,2 The lesions can be so severe that they compromise
the nutritional status of the patient or make it impossible to continue
the therapy; commonly rinses of Clorexidine have been used for the
treatment.3–6
Currently there is no standardized therapy for oral mucositis, but
thanks to new knowledge about the complexity of the mechanisms
underlying its etiology it has been possible to offer new therapeutic
objectives.7,8 Prevention of oral mucositis has been investigated in
the last MASCC Guide Lines.9 The difficulty in developing effective
therapies is due to the need to combine the modulation of chemo- and
radio-induced toxicity without decreasing the anti-tumour effect of
the antineoplastic therapy.5,10–13
The sodium hyaluronate and amino acids (SH-AA) combination
has been shown to be effective as a therapy in patients with oral
mucositis. It is used in the form of a mouthwash and a spray. Both
preparations contain sodium Hyaluronate (SH), combined with a pool
of amino acids (AA) precursors of collagen, including L-Proline,
L-Leucine, L-Lysine and Glycine, whose purpose is to assist the
regenerative process of the oral mucosa to promote fast healing of
the areas of ulceration and the simultaneous reduction of pain. SH,
the main component of connective tissue and therefore strongly
represented in the extracellular matrix of tissues, is known to be
involved in fundamental physiological and pathological processes,
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including wound healing. It acts as a mucoadhesive polymer and
as a barrier agent, inhibiting tissue destruction and promoting the
healing process, relieving pain thanks to the prolonged contact of the
product with the mucosa; and the precursor amino acids of collagen
enable the production of this substance and of glycosaminoglycans by
fibroblasts, which are key elements for tissue reconstitution during the
healing process.14,15
In clinical practice, these properties result in improved epithelial
repair in patients with various kinds of oral mucosal lesions. Owing to
the properties of its components, this spray acts on the ulcerative phase
of mucositis, creating a protective layer that reduces pain, especially
in terms of immediate relief, and accelerates clinical healing. Clinical
studies have demonstrated the effectiveness of reducing the number,
extent and severity of lesions.16,17
But the characteristics of this compound probably also make it
suitable as a preventive treatment. In this study differences between
rinse of SH-AA and Clorexidine were evaluated in the prevention of
oral mucositis and in reducing gravity when they occurred.

Materials and methods
Purpose of the study
The primary outcome of the study is to evaluate if clinical effects of
SH-AA rinses as a prevention in wound healing and pain management
of oral mucositis during hematopoietic stem cell transplantation are
better than Clorexidine rinses. Secondary outcome is to evaluate
severity of OM healing times measured in days of oral mucositis
occurrence in the two groups.
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Operating protocol
This randomized, controlled, single-blind, parallel design
clinical trial was designed according to the CONSORT statement
for improving the quality of reports of randomized controlled trials
(http://www.consort-statement. org/) in Figure 1.
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with SH-AA, administered from the first day of hospitalization for
preventive purposes (7 days before transplant). SH-AA in the form of
a mouthwash was administered by having the patient perform 3 rinses
per day, held in the mouth for one minute without rinsing and without
using water for 30 minutes after mouthwashing. In case of onset of
lesions from oral mucositis the additional use was recommended of
the spray form in the presence of symptoms, to be sprayed onto the
lesions, up to 10 puffs per day. The spray was to be kept in place
without rinsing or consuming water or meals for the following 30
minutes; it could be swallowed.
Group B: composed of 37 patients who underwent professional oral
health treatment (a session with a dental hygienist including dental
debrightment, root planing and scaling, motivation to maintain
a correct oral hygiene at home) and were prescribed a standard
treatment with Chlorhexidine 0.20%, administered from the first
day of admission (7 days before the transplant) and for its duration.
Chlorhexidine was administered by having the patient perform 2
rinses a day, kept in the mouth for one minute without rinsing and
without using water for 30 minutes after application.
All patients were examined by an expert operator first before
admission with a medical record being compiled and recorded, and
all oral hygiene session were performed by the same dental hygienist,
blinded to the therapy given during hospitalization. During first
session the operator registered dental plaque index (P.I.) and bleeding
index (B.I.) with a millimeter probe recording a periodontal chart.

Figure 1 Randomization of the sample.

173 adult patients about to undergo an allogeneic or autologous
cell transplant were recruited from the Department of Oral Surgery,
Dental School, University of Turin, as they refer for evaluation and
possible healing of the oral cavity, and subsequently assessed in the
Haematology departments. Patients awaiting HCT underwent an extra
and intra oral physical examination and radiological investigations to
evaluate the need for dental treatment, compatibly with the timing of
the transplant.
A randomized experimental study was designed with a total of
173 patients, and these were divided into two groups according to
the treatment they were to undergo for the prevention of mucositis. A
computer-generated randomization list was generated, and only one
external investigator who not involved in the study was aware of its
sequence and could have access to the file.
The inclusion criteria were: need for bone marrow transplant
due to leukemia or blood dyscrasia; age over 18; adequate cognitive
level; spontaneous participation in the study. The exclusion criteria
were: age under 18; known allergy to one of the components of the
compound; inadequate cognitive level; simultaneous presence of any
mucocutaneous disease; presence of Graft Versus Host disease; severe
deterioration of general condition of health; refusal to participate in
the study.
The 74 patients selected were thus divided:
Group A: made up of 37 patients who received professional oral
health treatment (a session with a dental hygienist including dental
debrightment, root planing and scaling, motivation to maintain a
correct oral hygiene at home) and were associated with therapy

All patients were then examined starting from the first day of
hospitalization always by the same operator, a single oral health care
provider blinded to the treatment who evaluated the clinical aspects
of the lesions by recording their size and site of appearing, recorded
any appearance of oral mucositis and its severity on the WHO scale,
the number of lesions, their persistence within the oral cavity and the
number of days necessary for them to heal. WHO mucositis scale
ranging from 0= no symptoms; 1=soreness, erythema; 2=erythema,
ulcers but able to eat solids,12 3=ulcers but required liquid diet; 4=oral
alimentation not possible. We divided the lesions into two groups:
light mucositis (WHO grade 1 and 2) and severe mucositis (WHO
grade 3 and 4).
The present trial has been conducted in line with the principles of
the Helsinki Declaration of 1975, as revised in 2000. This study was
also accepted by Internal Review Board of our Centre. All subjects
provided informed consent to the proposed study.

Statistical analysis
Calculation of the required sample size was done in order to
determine the effect of interest with a power of 95% and a significance
level of 5%.The value related to the success rate of treatment with
Chlorexidine was taken from the study of Roopashri.18 Given these
parameters it is necessary to enroll at least 32 subjects per group and,
considering the possibility of a dropout that does not exceed 10%, it
is decided to enroll 35 patients per treatment. The estimation of the
sample size was performed using STATA/SE, version 14, software
(StataCorp LP, College Station, TX, United States).
For the statistical analysis of the results, the R Commander
Program and the following tests were used: Shapiro Wilk to determine
the normality of the variables, Test F to evaluate the homogeneity of
the variables; the T-Test, the Wilcoxon Test for independent data, the
Chi-Square Test, Fisher and Anova Test for statistical significance.
Continuous variables were expressed as mean and standard deviation
and an error α = 5% (p-value = 0.05) was considered as the level of
statistical significance.
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Results
The patients enrolled for the study are 74, divided into two groups
of 37 each. In group A, 36 of 37 patients underwent intervention, and
one was excluded from the analysis. In group B, 32 of 37 patients
underwent intervention, 3 patients died during the study and 2 did not
follow the indicated protocol correctly.
Patient groups were homogeneous in terms of age, gender and
underlying diseases, also their oral conditions status, recorded with
plaque index score and bleeding index score were comparable, as
shown in Table 1.
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protective against mucositis compared with protocols that envisage
the sole use of Chlorhexidine in association with the professional oral
hygiene session.
b. Severity of the mucositis
In group A, consisting of 36 patients for whom professional oral
health treatment was performed, with an associated therapy with SHAA, administered from the first day of hospitalization for preventive
purposes, of the 22 mucositis found, 15 were classified as WHO 1-2,
and 7 as WHO 3-4 (Figure 3).

Table 1 Patients’ baseline. Group A: patients who received professional oral
health treatment associated with therapy with SH-AA; Group B: patients who
underwent professional oral health treatment and were prescribed a standard
treatment with Chlorhexidine 0.20%

Sex

Age
Plaque index
Bleeding index

Mean
F
tot
Mean
Sd

A
23
13
36
51,6
12,8

B
19
13
32
52,9
10,8

Mean
Sd
Mean
Sd

53,9
32,4
35,8
30,6

55,6
24,6
36,8
24,5

a. Number of patients who developed mucositis
The patients who developed mucositis, as seen in Figure 2, were:
22 out of 36 in group A (61.1%)
29 out of 32 in group B (90.6%)

Figure 3 Mucositis classification. No OM: patients who didn’t developed oral
mucositis; WHO grade 1 and 2: light mucositis; WHO grade 3 and 4: severe
mucositis. Group A: patients who received professional oral health treatment
associated with therapy with SH-AA; Group B: patients who underwent
professional oral health treatment and were prescribed a standard treatment
with Chlorhexidine 0.20%.

In group B, consisting of 32 patients who received professional
oral health treatment and were prescribed standard treatment with
Chlorhexidine 0.20%, of the 29 mucositis that were found, 12 were
classified as WHO 1-2 and 17 WHO 3-4.
By comparing the groups, in relation to the severity of the mucositis
(according to WHO scale), we obtained a statistically significant
difference between group B and group A (p = 0.003*), demonstrating
that not only were patients who underwent treatment with SH-AA less
likely to experience mucositis, but also that, when this occurred, it
was significantly less severe and disabling, compared with patients
who did not undergo the treatment.
c. Mucositis healing times
Finally, the healing times of the mucositis found in the various
groups were evaluated (Figure 4).

Figure 2 Number of patients who developed OM. No OM: patients who
didn’t developed oral mucositis; Yes OM: patients who developed oral
mucositis. Group A: patients who received professional oral health treatment
associated with therapy with SH-AA; Group B: patients who underwent
professional oral health treatment and were prescribed a standard treatment
with Chlorhexidine 0.20%

The difference between the number of mucositis lesions found in
group B and those found in group A was statistically significant (p =
0.005*). These data demonstrate how the protocol, which involves
carrying out a professional oral hygiene session in association
with treatment with SH-AA from the first day of hospitalization, is

Figure 4 Healing times. D: days. Group A: patients who received professional
oral health treatment associated with therapy with SH-AA; Group B: patients
who underwent professional oral health treatment and were prescribed a
standard treatment with Chlorhexidine 0.20%

In group A, 61.1% of mucositis healed between 0 and 7 days,
30.6% between 8 and 14 days, 8.3% between 15 and 21 days and
none after 22 days.
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In group B, 37.5% of the mucositis healed between 0 and 7 days,
21.9% between 8 and 14 days, 21.9% between 15 and 21 days, 18.7%
between 22 and 28 days and 0% in more than 29 days.
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By again comparing the different treatments, we noted that the
patients in group A enjoyed a faster healing of the lesions (all within
21 days, and 61.1% within the first week) compared with patients
in groups B with statistically significant time difference (p=0.01*),
demonstrating that treatment with SH-AA also plays a favourable role
in the time of resolution of mucositis.
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As can be seen from the results of the study, patients who underwent
professional oral hygiene treatment and the administration of SH-AA
from the first day of hospitalization for preventive purposes developed
fewer cases of mucositis than patients who underwent oral hygiene
and treatment with Chlorhexidine 0.20%. These were less severe on
the WHO scale and achieved a significantly faster healing.
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