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INTRODUCTION

Today, both radiotherapy (RT) and chemotherapy are
commonly used in the treatment of head-and-neck
cancer (HNC) for nearly 80%-100% of the cases.l'”
These therapies not only have cytotoxic effects on
tumor cells but also act on normal tissues with a
high cell turnover. The oral mucosa represents a
cellular compartment that possesses a high rate of
cellular turnover. Disruption of the mucosal lining
is associated with radiation therapy as a direct effect
and as a secondary effect due to enhanced effects
of physical, chemical, and microbial insults in the
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mouth. Mucosal breakdown can become painful and
may prevent the patients from eating, drinking, and
speaking.

It is estimated that approximately 15% of patients
treated with radical RT to the oral cavity and/or pharynx
will require hospitalization for treatment-related
complications. Ulcerative lesions of oral mucositis (OM)
can cause significant pain, dysphasia, alteration in
nutritional status, and increased risk for localized
infections that could diffuse systemically while these
complications can be distressing and be affecting
negatively the patients’ quality of life.*!!

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Address for correspondence: Dr. Mehdi Nasr Isfahani, Emergency Medicine Research Center, Al Zahra Research Institute, Isfahan University of
Medical Sciences, Isfahan, Iran. E-mail: m_nasr54 @ med.mui.ac.ir
Received: 25-06-2018; Revised: 29-07-2018; Accepted: 29-04-2019

© 2019 Journal of Research in Medical Sciences | Published by Wolters Kluwer - Medknow

| 2019 |



Pakravan, et al.: Triamcinolone acetonide mucoadhesive film for oral mucositis

The prevalence of this adverse effect depends on dosage,
irradiated region, radiation protocol, and combination
with RT.I211 Other factors that may contribute to the
severity of mucositis include continued smoking, the use
of alcohol-based mouth rinses, and the presence of collagen
vascular disease and HIV infection.[*#!

Until now, the treatment of OM has been challenged, and
most of these studies show no consensus on the effective
intervention for preventing or treating OM. Although
nowadays a different type of triamcinolone acetonide (TA)
is used for the treatment of OM, we are to present a kind
of mucoadhesive films as a novel medication which can
minimize the adverse effect of OM.

The main objective of this study was to evaluate the efficacy
of TA mucoadhesive films in the treatment of mucositis and
relief of pain associated with RT.

MATERIALS AND METHODS

Study design and intervention

The present study was a randomized, double-blind,
case—control trial (NCT02075749) created to assess the
safety and efficacy of TA mucoadhesive films in treating
OM in HNC patients undergoing postoperative adjuvant
or definitive RT. Considering type I error rate o. = 0.05 and
statistical power (1-B) = 80% for detecting standardized
effect size 0.8 according to the main outcome, the sample
size was computed to be 26, and for compensatory possible
retention, thirty patients in each group were recruited
thus. Between June 2015 and February 2016, a total of sixty
HNC patients in a university hospital were randomized
to standard oral care plus TA (thirty patients) or placebo
(thirty patients) taken four times daily (applied to the
upper lip mucosal surface). We began the treatment when
the mucositis with the World Health Organization (WHO)
scales 2 and 3 was identified and continued for 4 weeks. The
evaluation of safety and efficacy was diagnosed according
to the adverse events, physical examination, laboratory
determinations, vital signs, WHO scores, the ability to eat,
body weight change, local control, and survival.

Eligibility criteria

The inclusion criteria were over 18 years of age, with
documented histological diagnosis of HNC, and Grades
2 and 3 OM (as defined by the WHO scale). The severity
of OM is commonly assessed by clinicians using the
WHO oral toxicity scale, which is based on both objective
and subjective criteria [Table 1], men and no pregnant
women or women of childbearing age who were found not
pregnant by pregnancy test or using medically prescribed
contraceptives and an ability to remain in the study for
its entire duration. The exclusion criteria were pregnant
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Table 1: World Health Organization mucositis
assessment scales

Grade 0 None
Grade 1 Sorenessterythema
Grade 2 Erythema, ulcers. Patient can swallow solid diet

Grade 3 Ulcers, extensive erythema. Patient cannot swallow
solid diet
Grade 4 Mucositis to the extent that alimentation is not possible

women, concurrent RT, a history of heavy alcohol or
drug abuse judged to be important by the investigator,
concomitant therapy with an investigational drug, or cancer
chemotherapeutics or immunosuppressive medications.
Sensitivity or intolerance to the drug ingredients, lactose or
similar formulations, inability to provide informed consent,
actively bleeding gastric ulcer, severe esophageal reflux,
major surgery, trauma or burns in the preceding 4 weeks,
and clinically significant hepatic, neurologic, endocrine,
or other systemic diseases that make implementation of
the protocol or results difficult, were also defined as other
exclusion criteria. Patients were also excluded if they had
used investigational drug within 30 days before enrollment
of this study. A medication compliance of <70% and visit
compliance of <70% were also considered as dropout
criteria.

The present study had two principal endpoints: first, the
safety of the studied mucoadhesive films measured as the
incidence of reported adverse events, abnormal physical
and oral examination findings, laboratory determinations,
and/or abnormal vital signs throughout the study, and
second, the efficacy of TA measured as the incidence,
severity, and duration of OM."I

Treatment plan

RT was delivered in a two-dimensional cobalt-based
technique. It was irradiated with 5600-6000 cGy in 28-30
fractions, daily 200 cGy per fraction. Informed consent
was obtained from each participant who had the eligibility
criteria, and they were randomized to one of the two groups
after the occurrence of WHO Grades 2 and 3 mucositis,
which were mostly observed at the 2" week after the
initiation of RT. The (HNC) RT normally did take 5-6 weeks,
and the duration of the study (i.e.,, mucositis management
with mucoadhesive films) was also about 4 weeks or
until complete remission. As a result, RT and mucositis
management were nearly completed simultaneously. One
group received standard oral care plus TA applied four
times daily (each film containing 0.5 mg TA); the other
group received standard oral care plus placebo, composed
of a formulation identical to that of the study product
but containing no TA. The standard oral care included a
frequent rinsing of the mouth with boiled water, regular
toothbrushing and flossing habits, scaling, and plaque and
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tartar removal during the course of RT. Patients or caregivers
were instructed about using the study medications correctly.
In addition, they were not allowed to use any form of
analgesics or painkillers (e.g., paracetamol, lignocaine gel,
nonsteroidal anti-inflammatory drug, or liquid morphine)
before or during the study so as to prevent misinterpretation
of visual analog scale (VAS) score assessed by investigators.

Following getting the patient’s subjective assessment,
two investigators carried out the clinical examination and
independent rating of severity of mucositis independently,
and the ascertainment of fulfillment of eligibility criteria,
randomization to two groups including TA or placebo, was
performed without further stratification and according to
a randomization procedure by a third investigator who
had no information about rating of severity preceding
or current results of the treatment modalities within the
present trial. To ensure advanced homogeneity of patient
groups participating in the experimental and control groups
and to exclude factors that could decrease the efficacy of
the mucoadhesive application before the application of
the drugs, a questionnaire form was used for each of the
60 patients, which included sociodemographic, individual,
and illness-specific features. Treatment was stopped in case of
complete response but continued for another period of 7 days
in case of improvement without the complete resolution of
symptoms and/or lesions. Treatment was discontinued in
case of severe side effects or upon the patient’s request.!"’

Measurements (evaluation methods)

Researchers in this study collected data on the form
including questions regarding gender, education level,
presence of a systemic disease, cigarette use, nutrition,
dentist visits prior to treatment, receipt of mouth care
education, toothbrushing habits, presence of prosthesis,
mouth dryness, loss of appetite, cancer stage, and length of
disease. In addition, the WHO grade mucositis [Table 1] was
used for the OM assessment of the patients. The patients
were asked to place a mark corresponding to the degree of
OM at the beginning of treatment (day = 1). By counting of
used and unused films that were returned weekly, patients’
compliance was assessed. Patients were evaluated weekly.
Symptoms were assessed using VAS. Pain intensity was
verified using a 10-cm (100-mm) VAS anchored by “no
pain” at the one end and by “worst possible pain” at the
opposite end. After instructing the patient with the goal of
determining their pain score visually or numerically, the
VAS was used to evaluate pain with the patient attributing
a value that corresponded to the level of his or her pain. The
threshold for efficient analgesia was defined as a 13-mm
decline from the baseline VAS. In other words, at least a
13-30-mm decline on the scale was required to validate
clinically significant pain relief. Symptoms evaluated by
VAS were soreness/burning, pain on waking, pain with
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drinking, pain with speaking, pain upon swallowing, dry
mouth, burning with use of the study medications, and
taste of the medication. Patients’ use of caffeine-containing
products, tobacco, and alcohol was noted.

Safety was assessed by physical examination, clinical
laboratory testing of hematology (red blood cell count,
indices, hemoglobin, hematocrit, white blood cell count, and
differential and platelet count), biochemistry (blood urea
nitrogen, creatinine, alkaline phosphates, serum glutamic
oxaloacetic transaminase, lactate dehydrogenase, total
protein, albumin, and electrolytes), urinalysis (pH, specific
gravity, protein, glucose, ketones, and microscopic
examination), and adverse experience evaluation.!!

Ethical consideration

Oral consent was obtained from the patients for their
participation in the study before the questionnaire forms
were administered. The patients were also informed of the
study verbally. Participation was voluntary, and the patients
could withdraw from the study at any time without giving
areason. Approval was obtained from the Ethics Committee
of the Isfahan University of Medical Sciences.

Statistical analysis

Data were analyzed using the SPSS version 18.0 Statistical
Package (SPSS Inc., Chicago, IL, USA). Quantitative and
qualitative data were presented as mean * standard
deviation (SD) and frequency (percentage). Normality of
continuous data was evaluated using Kolmogorov-Smirnov
test. Repeated measures ANOVA as a main statistical
method was used for evaluating within- and between-group
comparisons. Sphericity assumption was evaluated using
Mauchly’s test, and when it was violated, multivariate
approach was adopted. Between-group comparisons were
evaluated in each time point using independent samples t-test.
Mann-Whitney U-test was used for comparing nonnormally
distributed data between the groups. Qualitative data
were compared between the groups using Chi-square test.
Statistical significance level was set at P < 0.05.

RESULTS

Sixty patients were found to be eligible for this study.
Mean + SD age of the TA group was 58.53 + 8.89 years
and 60% were male, whereas in the placebo group, it
was 56.46 + 9.36 years and 56.7% were male (P > 0.05).
Distribution of sex, age, smoking, and status of denture
of participants are shown in Table 2, which were not
statistically significant difference between the two groups.

The repeated measures ANOVA showed that the mean
value of pain scores among the two groups was statistically
different (P < 0.05). In addition, it showed that

Intervention
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significant decrease in both the groups was observed
during the follow-up period (P, <0.05), and we observed
significant differences in terms of change over time between
the two groups (P, ..\ irvention < 0-05).

The comparison of mean pain score between the TA group
and the placebo group in weeks 0, 1, and 2 showed no
significant difference (P > 0.05), whereas the mean value of
the pain score showed a significant difference between the
groups in the 3" and 4" weeks (P <0.05), in which the mean
of pain scores was significantly higher in the placebo group
than the TA group [Table 3 and Figure 1].

Table 2: Baseline characteristics of the study participants

Variable Control Triamcinolone P
Age 56.46+9.36 58.53+8.89 0.384*
Sex

Male 17 (56.7) 18 (60) 0.793*

Female 13 (43.3) 12 (40)
Smoking

Yes 11 (36.7) 14 (46.7) 0.601*
Status of denture

Yes 21 (70) 19 (63.3) 0.785*

Values are frequency (%) for categorical and mean+SD for quantitative variables.
*Resulted from independent t-test; “Resulted from Chi-square test. SD=Standard
deviation

Table 3: Comparison of the mean pain score in the study
groups

Control Triamcinolone P*
Pain score at week 0 5.34+0.78 5.36£1.29 0.935
Pain score at week 1 5.16+0.68 4.83+£1.91 0.378
Pain score at week 2 4.96+0.67 4.56+1.67 0.428
Pain score at week 3 4.84+0.92 2.80£2.15 <0.001
Pain score at week 4 4.69+0.77 2.20£2.02 <0.001
P’ 0.016 <0.001

'\ntervent\’on# <OOO1
<0.001

Time x intervention
Values are mean+SD. *Resulted from independent t-test; “Resulted from repeated
measures ANOVA. SD=Standard deviation

treatment

[~ Triamcinolone acetonide
— - control

Mean of pain score

T T T T T
pain score at painscore painscore painscore painscore
week0 atweek1 atweek2 atweek3 atweekd

TIME
Error bars: 95% Cl

Figure 1: Mean pain score on the groups over study follow-up period
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The mean value of grade mucositis between the TA group
and the placebo group showed significant by repeated
measures ANOVA (P <0.05). Inaddition, it showed
that significant decrease in both the groups was observed
during the follow-up period (P, . <0.05), and we observed
significant differences in terms of change over time between
the two groups (P, . jnervention < 0-05)-

The comparison of mean grade mucositis between the
two groups in weeks 0, 1, and 2 showed no significant
difference (P > 0.05), whereas the mean value of the grade
mucositis showed a significant difference between the
groups in the 3" and 4" weeks (P < 0.05), in which the mean
of grade mucositis was significantly higher in the placebo
group than the TA group [Table 4 and Figure 2].

DISCUSSION

The management of OM remains a challenge and requires us
to search for a standard care and to develop individualized
care plans for improving patient outcomes. This is the
first study to indicate an innovative formulation of TA as
mucoadhesive film in reducing the grade mucositis and
pain score associated with OM.

Kimet al. on an experimental animal study used triamcinolone
acetonide (TAA) -loaded spray for the therapy of stomatitis.
The spray formed a film containing TAA, Eudragit L,
PEG 400, and ethanol at the drug dose of 1 mg with the
excellent anti-inflammatory properties, similar to those of
the commercial ointment. The results are congruent with
our study.!

The efficacy and safety of intralesional TA injection among
ulcerative oral lichen planus (OLP) were assessed by Xia
et al. The majority of their patients achieved lesion and
pain resolution in ulcerative OLP. With regard to patients’
satisfaction, this study is similar to ours./

treatment

— Triamcinolone acetonide
= ~control

3.00

250

2,00

150

Mean GradeMucositis

1.00-

0.50-

T T T T T
Grade mucostis Grade mucositis Grade mucostis Grade mucositis Grade mucostis
at week0 at week1 at week 2 at week3 at weekd
TIME

Error bars: 95% CI

Figure 2: Mean grade mucositis on the groups over study follow-up period
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Table 4: Comparison of the mean grade mucositis in the
study groups

Control Triamcinolone P*
Grade mucositis at week 0 2.36+0.80 2.40+0.49 0.848
Grade mucositis at week 1 2.23+0.81 2.10+0.84 0.537
Grade mucositis at week 2 2.20+0.76 2+0.74 0.307
Grade mucositis at week 3 1.96+0.92 1.33+0.80 0.006
Grade mucositis at week 4 1.86+0.93 0.96+0.81 <0.001
Prime” 0.116 <0.001
Inlervenlion* 0005
# <0.001

Time x intervention
Values are meanSD. *Resulted from Mann-Whitney U-test; “Resulted from
repeated measures ANOVA. SD=Standard deviation

In Iran, Abbasi ef al. showed that TA oral paste (Adcortyl
0.1%) can decrease pain intensity, tingling, and size of
recurrent aphthous stomatitis within 7 days."!

Ungphaiboon et al. compared the therapeutic efficacy of
TA mouthwash and commercially available TA paste for
treatment of twenty patients with OLP after 1 month of
administration. Response to treatment was assessed using
VAS, the clinical score, and acceptance of patients. As a
result, two formulations were developed applicable in
improving the signs and symptoms of OLP; regarding the
clinical response and patients’ satisfaction, their results were
consistent with our findings.*

Based on the previous literature, it has been reported that
the reduction of pain and oral inflammation is achieved
using different types of oral medication containing
gel, cream, paste, or adhesive forms. In the present
study, we demonstrated a novel oral formulation as
the mucoadhesive film with several advantages. These
include by passing the hepatic first pass metabolism,
improved drug bioavailability, and dose reduction which,
consequently, will diminish side effects. . The possibility
of covering taste for drugs with an unpleasant taste in
mucoadhesive films by the use of taste masking strategy is
a great advantage of this formulation that the patient can
be satisfied with. Moreover, the prompt absorption, rapid
onset of action, ease of transportation, beside convenient
application and in one word, patient friendly nature of the
drug are considered as the new formulation strengths.[>24

Limitations
Like other researches in this field, this study had a major
limitation.™ The study was conducted in a single university
hospital with small sample size and specific patient
population.

CONCLUSION

Overall, with respect to these properties, TA-mucoadhesive
film can be proposed as an alternative therapy for
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managing RT-induced mucositis. Although this treatment
protocol has several advantages with approximately similar
clinical outcome as to other preparations, we recommend
an expanded multicentered study with different treatment
protocols to be considered in designing of future researches.
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