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Abstract

Introduction and Objective: The aim of this study was to determine the therapeutic efficacy of 0.1%
alcohol-free chitosan-curcuminoids mouthwash (CHI-CUR) which exerts anti-inflammatory and antifungal activity
in management of oral lichen planus (OLP) in comparison to a standard 0.1% triamcinolone acetonide mouthwash
(TA) to provide its clinical application as an alternative therapeutic agent for OLP.

Methods: A pilot single-blinded randomized controlled trial was conducted at the Faculty of Dentistry,
Prince of Songkla University, Thailand between February 2019 - April 2021. Participants were aged 18 years or
older with a confirmed diagnosis of OLP by an oral medicine practioner. Patients were randomly assigned to CHI-
CUR or TA mouthwash at a dose of five milliliters for two min, four times a day for four weeks. Primary outcome
measures include a complete relief of erythematous lesions, a reduction in the number of C. albicans colonies
present in the oral cavity and the disease relapse.

Results: The result showed within the 4-week treatment course, that from the patients in the mild/
marked erythema group, three of six patients (50%) using TA mouthwash and two of eight patients (20%) using
CHI-CUR mouthwash had a complete relief of erythematous lesions, whereas patients in the ulceration group
(where 3 patients used TA mouthwash and one patient used CHI-CUR mouthwash) had a decrease in site activ-
ity score level from 16 and 11 to 5 and 6 (mild/marked erythema), respectively. Both treatment groups provided
comparable efficacy in relief of pain or dryness of the oral cavity within the 2-week treatment course. For inhibi-

tory efficacy against candida colonization in the oral cavity, it was found at the fourth week after the treatment that
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all seven of the nine patients (77.8%) with candida infection in the CHI-CUR mouthwash treatment group had a
complete anti-candida response and eight of the ten patients (80%) with candida infection in the TA mouthwash
treatment group were found candidiasis in six of the ten patients (60%) with two of the ten (20%) having candida
superinfection at 4-weeks during the treatment course. Disease relapse was not observed after 6-months follow-up
time in either intervention group.

Discussion: TA mouthwash exerted a high anti-inflammatory efficacy, but it has no antifungal activity. In
the present study, an alcohol free 0.1% CHI-CUR mouthwash was found to be as effective as 0.1% TA mouthwash
in managing the signs and symptoms of OLP with a comparable time to remission state and a comparable efficacy
in relief of pain or dryness of the oral cavity. On the contrary, a complete anticandidal response was found only in
patients using CHI-CUR mouthwash. In addition, CHI-CUR mouthwash could be effective in decreasing the rate
of symptom recurrence.

Conclusion and Recommendation: 0.1% alcohol-free CHI-CUR mouthwash may serve as a therapeutic
alternative in treating candida-associated OLP or OLP patients who have candida superinfection undergoing topical

corticosteroids therapy.
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Introduction

Oral lichen planus (OLP) is a chronic
immunological inflammatory mucocutane-
ous disease that is relatively common when
compared to other oral lesions. An erosive
OLP is classified as a potentially malignant
disorder of the oral mucosa in which an ero-
sive type, female gender and plaques form
on the back of the tongue site are considered

as risk factors for OLP transformation."?

Treatment for OLP is focused mainly on
eliminating mucosal ulcerations, alleviating
pain during periods of activity and prolonging
the remission period. Corticosteroids have a
highly potent anti-inflammatory efficacy by
completely inhibiting the arachidonic acid-
dependent inflammatory pathway via inhi-
biting phospholipase A, activity, thereby
blocking the synthesis of cyclooxygenase

(COX) and lipoxygenase (LOX) enzymes
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including an inhibition on leukocyte (neutro-
phils, lymphocytes and macrophages) infil-
tration, which leads to a suppression of the
production and the release of pro-inflammatory

mediators.”

Accordingly, corticosteroids is
widely accepted as the most effective treat-
ment of erosive OLP with a success rate of up
to 75% in eliminating mucosal erythema or
ulcerations and alleviating pain. Topical mid-
potent corticosteroids preparations [such as
triamcinolone acetonide (TA) oral paste/solu-
tion, 0.1% fluocinolone acetonide oral paste/
gel/solution or 0.05% dexamethasone elixir]
are the standard treatment in treating mild to
moderate erosive OLP as side effects are fewer
than with systemic administration. However,
oral candidiasis is a very real considerations
for prolonged use." Systemic antifungals
with nystatin suspension of 1:100,000 units
are usually used to treat candidiasis in OLP
patients, which present many economic and
health related challenges in terms of high
cost of treatment and potential side effects
respectively, especially in cases of long-term
use. Besides, cultures or histologic sections
from 46% of OLP patients were found positive
for fungi and more than 80% of yeast found
in those patients was Candida albicans.”
In addition, a disease recurrence rate of 20% in
patients undergoing topical 0.1% TA ointment
was observed during the follow up period of 6

months."”’ Currently, management of erosive

OLP is challenging for most clinicians as it is
difficult to achieve complete resolution and
disease reoccurrence is also very common.
Time is needed to explore other options, prob-
ably with better clinical safety and therapeutic
efficacy.

Curcuminoids (a group of polyphenolic
pigment extract from the rhizome of Cur-
cuma longa) or curcumin (a major constituent
contained in curcuminoids powder) is one
of the most promising of the new treatment
modalities. Curcuminoids or pure curcumin
has been known widely as a potent anti-
oxidant and anti-inflammatory agent as well
as being a powerful enhancer of wound
healing.w'w] It was also found to possess anti-
bacterial activity against oropharyngeal and
upper respiratory tract bacterial pathogens
and antifungal activity against C. albicans." "
Accordingly, topical curcuminoids or cur-
cumin oral paste or gel has been suggested
to be a potential alternative to topical cortico-
steroids oral paste in treating OLP due to its
safety and potential therapeutic benefits.***
Nevertheless, no studies have been under-
taken to evaluate the clinical efficacy of topi-
cal curcuminoids or curcumin preparation on
candida-associated OLP and the recurrence of
the disease. Our previous in vitro study found
that the addition of chitosan in the curcumin
mouthwash caused the mouthwash to have

comparable anti-candida efficacy to a standard
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0.2% chlorhexidine mouthwash in complete
eradication of both free-floating forms and
biofilms of C. albicans and also enhanced
anti-inflammatory and ulcer healing activity
of curcumin.™ Additionally, an alcohol free
0.1% chitosan-0.5% curcuminoids mouthwash
(CHI-CUR) has been found to be better than
2% chlorhexidine mouthwash in management
of generalized or candida-associated denture
stomatitis with high safety and high patient
compliance and satisfaction.™

Therefore, the aim of this study was to
determine the therapeutic efficacy of 0.1%
CHI-CUR mouthwash that exerts anti-inflam-
matory and antifungal activity in management
of oral lichen planus (OLP) in comparison to a
standard 0.1% TA mouthwash to provide its
clinical application as an alternative therapeu-

tic agent for OLP.

Methodology
1. Material

1.1 Preparation of an alcohol-free 0.1%
chitosan-0.5% curcuminoids (CHI-CUR)
mouthwash by a pharmacist in the Depart-
ment of Clinical Pharmacy, Faculty of Phar-
maceutical Sciences™

0.1 g of commercial curcuminoids powder
purified from turmeric (Curcuma longa Linn.)
rhizome (Thai-China Flavors and Fragrances

Industry Co. LTD) containing 79:19:2 cur-

cumin: demethoxycurcumin and bisdeme-

thoxycurcumin, respectively, was dissolved in
a solvent solution prepared by mixing 40 ml of
polyethylene glycol (PEG), 25 ml of 2% low mo-
lecular weight chitosan (Sigma Aldrich, USA)
solution (chitosan 2 g in 100 ml of 1% acetic
acid water), 15 ml of sorbitol, 1 ml of paraben
concentration, and 100 ul of 10% NaOH (the
remaining volume was made up of water until

reaching 100 ml).

1.2 Study participants

Volunteers agreeing to participate in
the study signed the informed consent form.
Protocol and consent forms were approved by
the Research Ethics Committee (REC) of the
Faculty of Dentistry, Prince of Songkla Univer-
sity (EC6112-48-J-HR). The trial number was
TCTR20200910005. The name of the registry
is the Thai Clinical Trials Registry (TCTR).

The inclusion criteria were 18 years
aged or older adults of both genders with
pathological evaluations confirming symp-
tomatic OLP by experienced oral medicine
specialists, having the ability to use mouth-
wash correctly and were treated at the Den-
tistry hospital, Prince of Songkla University,
Thailand.

The exclusion criteria were pregnant and
lactating women; patients with open mouth
sores because of any other diseases; patients
with oral candidiasis, HIV infections or chronic

systemic disease (e.g. hyperthyroidism, dia-
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betes) at the study entry; patients who had
used any other prophylactic mouthwashes
within the last month, patients who required
use of any form of treatment/medicaments
(such as antibiotics, analgesics, etc.); patients
who were recently treated with antifungal,
antibacterial, chemotherapeutic and immu-
nosuppressive agents within the last month;
patients who had dryness of the oral cavity
with a score of 4 or more (assessed by Chal-
lacombe scale) or patients who were allergic
to or should not take anything with curcumin,
chitosan or triamcinolone acetonide.

Subject withdrawal criteria included
patients who had a site activity score of 7
or more (received artificial saliva), patients
who had an increased severity of site activity
score at week 2 after the treatment (received

0.1% fluocinolone acetonide paste or 0.1%

dexamethasone solution) or patients who had
C. albicans colonies in the oral cavity of over
400 CFU/ml at week 2 after the treatment (re-

ceived 0.1% nystatin suspension)

2. Method

2.1 Study design

The trial design was a single-centre,
randomized controlled, parallel arm trial. The
study took place at the Faculty of Dentistry,
Prince of Songkla University, Hat-Yai, Thailand
between February 2019 and April 2021. The
sample size was calculated according to the
formula described by Kelsey et al (1996) for
clinical trial studies"” as shown below and
a study by Laxmi et al (2015)"® which found
that 0.1% TA caused a disease relapse of 20%
whereas a low-level laser therapy caused a

disease relapse of 5% within 6 months.

N =

(Zaj24/2P(A=P) + Zg/Po(1—P)+ P1 (1-P1))°

(P1—Pp)?

(1.96/2(0.125)(1-0.125) + 0.84/0.05(1-0.05)+0.2(1-0.2))?

(0.2—0.05)°

Level of significance = 5%, Power = 80%, P

Thus 10 patients per group were enrolled
allowing for a dropout rate of 20% for the pres-
ent pilot study.

A total of 20 patients were randomized
and allocated to two different interventions in-
cluding 0.1% CHI-CUR or 0.1% TA mouthwash

using online software from http://www.graph-

=75

= (P0=P1)/2 = (0.05+0.2)/2 = 0.125

pad.com/quickcalcs, GraphPad Software, Inc.
The block randomization size was 4 and the
allocation ratio between the two groups was
1:1. Five milliliters of each intervention was
given to the patient to be used for 2 min, four
times a day at 8 am, 12 pm, 4 pm and before

bed for four weeks.
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2.2 Efficacy and safety evaluation

2.2.1 Outcome Measures:

Primary outcome : Complete relief of ery-
thematous lesions, pain
and dryness of the oral
cavity

: Reduction in the number
of C. albicans colonies
present in the oral cavity

: Disease relapse

Secondary outcome: Patient safety

Demographic data and medical his-
tory were collected through anamnesis on the
first day. The diagnosis of OLP was performed
through clinical evaluation by an oral medicine
specialist on the first day (WO0), two weeks
after the first examination (W2) and 4 weeks
after the first examination (W4). Erythematous
lesions (site activity score) and the dryness
of the oral cavity were assessed on W0, W2
and W4 using the Challacombe scale. A site
activity score was obtained according to the
Challacombe scale by multiplication of two
scores; the site score and activity score. The
site and activity scores were calculated by the
following criteria.

Site score: 0 =no lesion at the site, 1=
less than 50% of area affected, and 2 = greater
than 50% of area affected.

Activity score: 0 =reticular, 1 = mild
erythema, 2 = marked erythema, and 3 = ul-

ceration.

The dryness of the oral cavity was
assessed using the Challacombe dryness scale
of 0-3.

Pain was assessed before the treat-
ment (W0) and at W2 and W4 after the treat-
ment using a Visual Analog Pain scale (VAS;
patient reporting scale of 0-10).

An evaluation form was given to the
family or the patient to record all aspects and
possible side effects associated with the study
drug. Detailed interviews and evaluations were
conducted to analyze safety and any possible
side effects of the drug.

Disease relapse was evaluated by
telephone interviews at the 6-month follow-up
time

2.3 Candida infection investigation“gl

Patients were asked to rinse 10 ml of
sterile phosphate buffer saline 0.01 M pH 7.2 for
1 min and then spit out the saliva in the sam-
pling bottle (whole mouth method). The saliva
samples were collected before the treatment
(WO0) and at W2 and W4 after the treatment
(Figure 1). Samples were taken three times for
every patient. After inoculation on sabouraud
dextrose agar (SDA) and tryticase soy agar
(T'SA) medium, respectively, the cultures were
incubated at 35 C for 2 to 3 days. Biochemical
reactions were used to identify different fungi.

2.4 Statistical analysis

Wilcoxon’s matched-pairs signed-ranks

test was used for the comparison between the
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site activity score before and after intervention.
Mann Whitney’s U test was used to compare
the clinical outcome (between the treatment
groups. Values of p < 0.05 were considered to

be statistically significant.

Results

1. Clinical efficacy evaluation of the
CHI-CUR mouthwash in treating OLP
The participant’s flow diagram is shown

in Figure 1.

The basic characteristics of the patients,
the lesion classification and the level of pain
and dryness of the oral cavity are provided in
Table 1. Before the treatment (W0), a total of 20
patients were randomized and allocated to two
different interventions including 0.1% CHI-
CUR (n =10) or 0.1% TA mouthwash (n = 10).
However, one patient in the CHI-CUR-treated
group was lost to follow up at two weeks
after the treatment and outcome status was

unknown. Therefore, a per protocol analysis

[ 0.1% triamcinolone acetonide group (10) ]

[ 0.1% chitosan-curcuminoids group (10) ]

/

Before the treatment (W0)

Assessment of erythematous lesions (site activity score). pain and

the dryness of the oral cavity

Saliva sample to assess the number of C. albicans colonies

[ 2-week treatment course (W2) ]

1 patient loss follow up
at 2-week treatment

v

0.1% triamcinolone acetonide group (10)

0.1% chitosan-curcuminoids group (9)

e

P

Saliva sample collection to assess the number of C. albicans colonies

Clinical evaluation
Patient safety assessment

[ Relief of clinical outcomes

Decrease in number of C. albicans colonies

-

Lesions increase in size.
No decrease in number of C. albicans colonies

Continue intervention

for 2-week treatment

0.1% triamcinolone acetonide group (10)
0.1% chitosan-curcuminoids group (9)

—

Stop intervention.

Start 0.1% fluocinolone acetonide
solution or 0.05% dexamethasone elixir

Start 0.1% nystatin suspension

[ Relief of clinical outcomes

Decrease in number of C. albicans colonies

[ Follow up for disease relapse after 6 months ]

Figure 1 Flow chart of study
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Table 1 Basic characteristics of patients

Characteristics TA group (n = 10) CHI-CUR group (n = 9) P
Age (Year)(mean + SD) 56.3 + 6.4 49.1 £13.7 0.16
Sex (Female/Male) 8/2 9/0 0.47
Underlying diseases (Yes/No) 5/5 4/5 1.00
Hyperlipidemia 1
Hypertension 3
Diabetes mellitus 1
History of OLP (Yes/No) 6/4 5/4 1.00
Smoking (Yes/No) 0/10 0/9 -
Drinking (Yes/No) 1/9 1/8 1.00
Type of OLP (n)
Mild/marked erythema 6 8 0.09
Ulceration 3 1 0.58
Non-erosive reticular 1 - -
Pain (median) 2(0-9) 3(0-7) 0.60
Dryness (median) 1(0-2) 1(0-4) 0.69
No of C. albicans colonies 0.7x10°+0.4x 10° 1.2x10°+1.2x10°
(CFU/ml)(mean * SE) (n=8/10) (n=7/9) 0.69

SD = Standard deviation
TA = 0.1% triamcinolone acetonide mouthwash

CHI-CUR = 0.1% alcohol-free chitosan-curcuminoids mouthwash

p < 0.05 comparison of different mouthwash groups

of the CHI-CUR-treated group included only
those patients who adhered to the protocol
(n = 9). The remaining 9 patients in the 0.1%
CHI-CUR-treated group were female. Only 2
patients included in the clinical study were
male and both were in the TA-treated group.
Patient ages ranged from 35-63 years old. The
base line characteristics on underlying dis-
ease, history of having OLP, smoking, drinking,
activity score, pain level and the dryness of the
oral cavity for both groups were not signifi-
cantly different from each other. Most of the

patients in both treatment groups had mild/

SE = Standard error of mean

marked erythema. High concentrations of C.
albicans colonies were found before the treat-
ment in 8 out of 10 (80%) patients receiving
TA mouthwash and 7 out of 9 (77.8%) patients
receiving CHI-CUR mouthwash. The number
of C. albicans colonies was not significantly
different from each other.

Both treatment groups had a comparable
time to remission state within the 4-week
treatment course and a comparable efficacy in
relief of pain or dryness of the oral cavity within
the 2-week treatment course as shown in Table

2. Seven out of 9 (77.8%) patients using CHI-
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Table 2 Treatment efficacy of OLP and anti-candida efficacy
Outcomes Week O Week 4
TA CHI-CUR p TA CHI-CUR p
(n=10) (n=9) (n=10) (n=9)
Site activity score
Non erosive
reticular
Median (min-max) 0 - - remission - -
(n=1) (n=1)
Mild/marked
erythema remission remission 0.58
Median 4 6.5 0.15 (n=3) (n=2)
(min-max) (1-8) (3-12)
(n=6) (n=18) 3 (0-11) 3 (0-7) 0.16
(n=3) | (n=6)
Ulceration
Median 11 16 0.99 5 6 0.75
(min-max) (3-35) (1-36)
(n=23) (n=1) (n=23) (n=1)
Pain (VAS: 0-10) 2 (0-9) 3(0-7) | 0.60 0 0 -
Dryness 1 (0-2) 1(0-4) | 0.69 | 0(0-4) 0(0-2) | 0.64
No of C. albicans
Colonies (CFU/ml) 0.7x10%°2| 1.2x10°+| 0.69 | 0.6 x 10° ¢ 0 0.04
(Mean + SE) 04x10° | 1.2x10° 0.2x10°
(n=18) (n=17) (n=6) (n=17)

TA = 0.1% triamcinolone acetonide mouthwash

CHI-CUR = 0.1% alcohol-free chitosan-curcuminoids mouthwash

Site activity score = Site score X Activity score.

Site score: (0) no lesion at site; (1) less than 50% of area affected; (2) if greater than 50%, not defined anatomically
Activity score: (0) normal; (1) mild erythema; (2) marked erythema; (3) ulceration
p < 0.05 comparison of different mouthwash groups (Mann-whitney U test)

CUR mouthwash had a complete anti-candida
response at 4 weeks of the treatment course
whereas 6 out of 10 (60%) patients using TA
mouthwash still found a candida infection at
4 weeks of the treatment course. Moreover, 2

out of 10 patients using TA mouthwash who

had no detectable fungal colonization before
using the intervention had a superinfection
of C. albicans at 4 weeks of the treatment
course. Disease relapse was not observed at
the 6-month follow-up time in either interven-

tion group.
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2. Safety analysis

Patients were asked to list any specific
side effects and their response are recorded
in Table 3. No serious side effects were no-
ticed in either patient group and none of the
patients had to leave the study because of
oral or systemic adverse events. The major
adverse effects reported in patients-treated
with TA mouthwash were oral dryness/thirsty,

hypersalivation, decreased tasting and a

burning sensation. The oral dryness/thirsty
and burning sensation were also reported
mainly in patients-treated with CHI-CUR
mouthwash. A few patients-treated with CHI-
CUR mouthwash could feel mild to moderate
nausea. Yellow staining on the tongue was
found after rinsing the CHI-CUR mouthwash,
however, the staining disappeared after drink-

ing or eating.

Table 3 Patient safety reported during the course of study

Patient’s safety

Oral dryness/thirsty
Difficulty in speaking
Difficulty in drinking/eating
Nausea/vomiting

Mild to moderate

Severe
Decreased food consumption
Difficulty in sleeping
Cramping/diarrhea
Staining on the tongue
Decreased tasting
Bitter/dull/astringent taste
Hypersalivation

Burning sensation

TA (n = 10) CHI-CUR (n = 9)
5
1
2
1
0
2 1
1 1
1 1
0 0
3 1
3 3
3 1
4 3

TA = 0.1% triamcinolone acetonide mouthwash

CHI-CUR = 0.1% alcohol-free chitosan-curcuminoids mouthwash

Discussion
The design of the present study needed
to be a single-blinded randomized controlled
trial. Both CHI-CUR and TA mouthwash were
delivered in an amber glass bottle to the phar-

macist and the investigator who were blind as

to which mouthwash it was. The preparation
of CHI-CUR formulation was naturally clear but
yellow color solution whereas the TA formula-
tion was a clear and colorless solution so that
the participants especially in whom who had

ever use TA mouthwash may be able to iden-
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tify which intervention they received. Never-
theless, it needs to be in keeping with the TA
formulations as a clear, colorless solution to
avoid any impact on the therapeutic efficacy
and safety of the mouthwash as the US FDA
has approved that a yellow color (tartarzine and
sunset yellow) has antimicrobial activity."’
In addition, tartarzine has been reported to ex-
ert an antioxidant property® whereas sunset
yellow has been found to exhibit an immuno-
modulatory property.”"’ Moreover, both dyes
may cause an allergy.®

Only 2 of the 20 patients included in
the clinical study were male which reflected
similar results presented in previous studies
that women were more prone to OLP than
men.” The age range of patients included
in the study and the severity of the disease
corroborated with the literature showing a
higher prevalence of OLP in the age groups
between 30-60 years and that erosive reticular
(mild/marked erythema) type OLP was most
commonly found. In the present study, cultures
from 80% of patients in each intervention
group were found positive for C. albicans.

Either curcuminoids or pure curcumin
has been known widely as a potent antioxi-
dant agent due to its free radicals scavenging
activity and activation of the Nrf2-ARE path-
way which prevent the decline of antioxidant
enzyme activities.”” It has also been shown
to exhibit potent anti-inflammatory efficacy
through an inhibition on the activity of various

pro-inflammatory enzymes including inflam-

matory mediators involved in inflammation”’
and a modulation of sirtuins activity which
further activates transcription and expression
of inflammatory markers.” In addition, it has
been claimed as a powerful enhancer of wound
healing by modulating cell proliferation, colla-
gen synthesis and decreasing reactive oxygen
species."” As oxidative stress and inflamma-
tory factors play important roles in the patho-
genesis of OLP, curcuminoids or curcumin
may offer potential benefits in treatment of
OLP. A previous randomized, double-blinded,
placebo-controlled trial of oral curcuminoids at
a dose of 2,000-6,000 mg/day in OLP patients
for 2-4 weeks had shown a controversial
result of no detectable effect and significant
efficacy in controlling signs and symptoms
of OLP which may be related to an extremely
poor bioavailability of curcuminoids that
need a high-dose of oral administration. !
Consequently, the idea of using topical cur-
cuminoids is more interesting and viable in
management of OLP. A randomized controlled
trial in evaluating the efficacy of a topical 5%
curcuminoids oral paste in treating OLP by
applying it three times a day for four weeks
compared with that of 0.1% TA oral paste
showed that no statistically significant differ-
ence was noted between the two interven-
tion groups.” Notwithstanding, patients
preferred TA paste to curcuminoids due to the
undesirable yellowish color of curcuminoids
particularly on exposed areas, and it had a

burning sensation that might have affected



JThai Trad Alt Med

Vol.21 No.3 Sep-Dec 2023 [523]

the pain sensation during the treatment. It
was also noticed in patients who had previ-
ously experience with TA mouthwash that the
pain resolving efficacy of TA in the oral paste
preparation seemed to be less than that of the
mouthwash preparation. Another intervention
study with a smaller dose of curcuminoids
was conducted to compare the efficacy of 1%
curcuminoids gel with 0.1% TA oral paste in
managing the signs and symptoms of OLP."*
The results revealed that the application of
1% curcuminoids oral gel six times daily for 12
weeks was almost as effective as application
of 0.1% TA oral paste thrice daily.

Compared to other delivery systems,
mouthwash preparation is a common com-
mercially available dosage form being used
for a number of specific problems in the oral
cavity, especially in patients with widespread
symptomatic erosions since the direct appli-
cation of oral paste, cream or gel preparation
is uncomfortable and adheres poorly to the
moist mucous membrane. In patients with
widespread symptomatic lesions, TA mouth-
wash is commonly used for controlling the
symptoms of the disease. Nevertheless, about
11.4% of the OLP patients treated with 0.3%
or 0.5% TA mouthwash had been found to
have fungal superinfection.® It had also been
reported that 20% of OLP patients treated with
0.1% TA ointment for 4 weeks had recurrence
of the disease during the follow up period of
6 months.” In the present study, an alcohol

free 0.1% CHI-CUR mouthwash was found

to be as effective as 0.1% TA mouthwash in
managing the signs and symptoms of OLP
with a comparable time to remission state
and a comparable efficacy in relief of pain
or dryness of the oral cavity. Nevertheless, a
complete anticandidal response was found
only in patients using CHI-CUR mouthwash.
It was also found from the present study that
20% of patients treated with 0.1% TA had a
superinfection of C. albicans at 4-weeks of the
treatment. However, a disease relapse was
not observed at the 6 month-follow-up time
in either intervention group in the present
study. The anti-inflammatory and anti-candida
efficacies of CHI-CUR mouthwash obtained
from the present study was consistent with
our previous clinical study in patients with
denture stomatitis"® and confirmed its poten-
tial as a potent preventive and therapeutic
agent against oral candidiasis. Due to the
bioadhesive, anti-candida, anti-inflammatory
and wound healing properties of chitosan®
it can be extremely beneficial to maintain
the concentration of curcuminoids in an oral
cavity and enhance the therapeutic efficacy
of curcuminoids. Avoiding the use of alcohol
to dissolve curcuminoids in the mouthwash
formulation is also crucial for a better clinical
response and patient compliance. Considering
the chronic nature of OLP, risk of oral candidia-
sis upon usage of topical corticosteroids, and
potential therapeutic benefits with the safety
profile of CHI-CUR mouthwash; a randomized

controlled trial with larger number of patients
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and a longer follow-up time is highly recom-
mended for further insight to the efficacy of
CHI-CUR mouthwash for treating OLP. Since
antifungal activity in TA doesn’t exist and
this study has a small group of volunteers (as
a pilot study), future trial in larger population
and longer treatment times to compare this
0.1% chitosan-curcuminoid formulation and
TA and nystatin (when candidiasis was found)

is also suggested.

Conclusion

The obtained clinical findings indicate
that CHI-CUR mouthwash may serve as a safe
and potential topical therapeutic alternative
in treating patients with candida-associated
OLP or OLP patients who suffer from candida
superinfection undergoing topical corticoste-

roids therapy.
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