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THE EFFECTIVENESS OF MELATONIN IN REDUCING
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ABSTRACT

BACKGROUND: Oral mucositis is a common side effect of anticancer radiotherapy causing severe
melatonin supplements have been proposed as a new therapeutic mogdati

anti-cancer properties.
OBJECTIVES: evaluation of the effectiveness of melatoni
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INTRODUCTION
The emergence of oral mucositis
toxic side effects of anticancer th
patients receiving chemotherapy al
have undergone head and neck radia

Oral radiation mucositis
radiation in mucosal tissue that i
molecules within cell, resulting in the cr
partly lowered forms of oxygen called fr dicals (2). Due
to the unpaired electrons in the free radiCal external orbit,
they are highly reactive and damage most cell
macromolecules which lead to lipid peroxidation,
mitochondrial dysfunction, damage to cellular DNA and
death.(3)

Oral mucositis (OM) is a life-threatening situation,
as the associated extreme pain on swallowing (odynophagia)
may lead to difficulty in both liquid and solid feeding
(dysphagia), resulting in dehydration and malnutrition. In
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addition to, poor coordination of the speech muscles
(dysarthria). Moreover, in severe cases that require
endoscopic gastrostomy tube feeding, patients may also
suffer from depression due to the deteriorated quality of
life.(4, 5)

The mucosal reaction to cancer therapy cannot be
clinically anticipated as several factors affect the
development of oral mucositis. These risk factors can be
divided into therapy-related and patient- related factors. The
latter includes patient age, gender, ethnicity and nutritional
status.(6)

With  respect to therapy related factors,
development of mucositis has been shown to depend on the
type of therapy (radiation, chemotherapy, or combined
chemo-radiotherapy), dose, and delivery plan. Moreover,
multiple studies have shown an increase in the risk of
developing oral mucositis as therapy intensity increases.(7)
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In addition , smoking,(8) periodontal disease, oral hygiene
status,(9) co-existing illness' and genetic factors(10), might
be considered as patient-related variables that could make
one patient more susceptible to the development of mucositis
than the others.

Based on the understanding of oral mucositis
pathogenesis, the main trigger for the tissue destruction is
the free radical formation. Therefore, the use of antioxidants
is generally accepted for the prevention and treatment of oral
mucositis.

Amifostine, a thiol compound which acts as a
potent reactive oxygen species (ROS) scavenger, was one of
the first antioxidant agents to be used.(11) However, due to
its  inconsistency,  Amifostine has no  further
recommendations for use in the prevention of oral
mucositis.(12)

Another antioxidant agent, which has been
proposed to prevent OM is N-acetyl cysteine (NAC). In a
randomized clinical trial conducted by Moslehi A et a
was concluded that parenteral NAC effectively red
incidence and the total duration of OM by 3
Glutathione (GSH)  synthesis  that  sca
radicals.(13)

Melatonin (N-acetyl-5-methox

humans. Typically, its concentration in the bod
during day time and reaches maximum levels in the @
night. (14)

Both animal (18, 19) an
shown melatonin to pro
cellular damage.

Although there are ma
about the use of melatonin ong
properties in the treatment o
conditions(22, 23), we still lack cli
melatonin in minimizing the pain re
induced oral mucositis.

ting from radiation

MATERIALS AND METHODS
Participants and Study design:
This randomized, controlled, clinical trial'was conducted on
forty patients of both sexes who were going to receive
radiotherapy on head and neck region. Patients were
recruited over one year and had received a detailed
explanation of the study and were enrolled after signing an
informed consent form according to the guide lines of the
ethical committee of the faculty of dentistry, Alexandria
university (IRB NO:00010556) — (IORG 0008839)
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The study was conducted in accordance with the principles
of the modified Helsinki’s code for human clinical studies
(24) , and CONSORT guidelines for reporting randomized
clinical trials.(25)

Sample Size and randomization : A sample size of 20
patients per group (number of group = 2) (total sample size =
40 patients) is the enough required sample to detect an
standardized effect size of 27% change in the primary
outcome, (26 s statistically significant with 80% power and
ignifiGance level of 95%. The sample size was
ing GPower version 3.1.9.2. (27) Allocation of
eatment approach was conducted randomly
domization procedures (computerized
8) To achieve allocation concealment,

of the patients included
therapy either in post-
itive therapy in the
tients were excluded
was lower than 60

s divided randomly

nty patients were given
t which included antifungal agents

(Miconaz oral ge
agent (BBC oral
sodlum bicarbo

Y), topical analgesic gel (Oracure gel),
mouthwash (Alkamisr sachets) ,three
X weeks. (29)

dup in which twenty patients were given

éeks after starting the radiotherapy, based on the following
easurement

Discomfort and pain severity were reported by each
patient and recorded using the Visual Analogue Scale
(VAS). It is represented by horizontal line that is marked
with numbers ranging from zero to ten representing extremes
of pain intensity (no pain and extreme pain) and categorized
to

1- No pain (VAS 0)

2- Mild pain (VAS 1-3)

3-Moderate pain (VAS 4-7)

4- Unbearable pain (VAS 8-10)

Patients were asked to assign a numerical score on the scale
graphically or verbally to rate their pain intensity and the
number was recorded.

Statistical analysis

Data were reviewed to check for any errors during data
entry. The data were analyzed by the use of SPSS software
(SPSS Statistics for Windows, version x.25 (SPSS Inc.,
Chicago, Ill., USA)). Descriptive statistics were calculated as

2
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frequencies and percentages for qualitative data while mean
and standard deviation (SD) were used for quantitative data.
Graphical presentation was done using bar and pie charts.

Since dropout was occurred during conducting the
study, per protocol and intention to treat analysis were
applied. Chi Square test was used to compare between the
two study groups regarding all qualitative variables.
Differences in VAS were assessed using Mann U Whitney
test or Student’s t test for not normally and normally
distributed data, respectively. Percent change was calculated
according to formula ((2" assessment-1% assessment)/1
assessment) *100.

RESULTS
The present randomized controlled clinical trial was
conducted to evaluate the effectiveness of melatonin in
reducing the pain resulting from radiation induced oral
mucositis.

This study included 40 patients who were ass
for eligibility and who fulfilled the selection criteri
patients were randomly assigned to two equal
patients per group) (I-test and l1-control)

One patient from each group
dropped out during the study. There
patients completed the clinical trial fo
treat analysis.

As shown in table (1), the
characteristics in both groups were similar w
significant difference in the mean of the age. Regardin

present in the control ¢
[Table 1]

VAS scores are
Figure 1 illustrates that
VAS scores for test group
for 1%t and 2" assessment

assessment within the same group of pa
In Fig.2. A significant change occurred
sores among study participants betweé
assessment.

1t and 2
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Figure (1): C the mean of VAS scores among
study participants ntion to treat analysis.

100

% change in NRS

37.14

Contro

hange in VAS scale among study

emographic data of study sample

Test Control P
(n=20) (n=20) value

55.90+11.01 | 57.80+10.32 | 0.57¢

Gender: | Male 10 (50%) 13 (65%) 0.33°
n (%) Female | 10 (50%) 7 (35%)

a. Student’s t test
b. Pearson Chi square
*: Significant difference p<0.05

DISCUSSION

OM is a major consequence of the toxic effects of
radiotherapy. Over 90% of those irradiated for head and
neck cancer are expected to suffer from OM throughout or
after the treatment period. It often causes serious pain and
inflammation. Besides it can lead to malnutrition, bacterial
infections, poor quality of life, and most importantly could
cause interruption of the therapy protocol. The pineal
hormone melatonin inhibits the development of free radicals
which mediate tissue damage.(30)
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The main objective of this randomized controlled
clinical trial was to evaluate the role of melatonin as an
adjuvant treatment for reducing the pain resulting from OM
developed in patients with head and neck cancer as a
consequence of radiotherapy.

In the current trial, after 6 weeks from radiotherapy,
patients of the control group who didn’t receive melatonin in
their preventive regimen demonstrated significantly more
severe pain score when compared to those of the test group.
This is in accordance with evidence from previous
experimental(31-33) and  clinical(34, 35) studies
demonstrating the potent analgesic and anxiolytic effect of
melatonin and reporting the use of melatonin for acute and
chronic pain relief.

These consistent results may be explained by the
fact that melatonin has been shown to improve pain control
both in animal and human studies. (36) A study of 61
healthy subjects taking 0.05, 0.15, or 0.25 mg/kg sublingual
melatonin showed well-defined dose- dependent analge
activity, with correlation between the plas
concentration and acute changes in the pain thres
In a systematic review of randomized contrg
perioperative melatonin, including 24 st
participants, compared with placebo, me
standardized mean difference (95% cagffc
of postoperative pain score by 1.06 (0.23-1.88).

The analgesic effects of melatonin have
explained to date. Numerous mechanisms are sti
proposed. One such mechanism suggests that the analg
effect of melatonin is linked to G1-coupled melaton
receptors, GZ1-coup opioid m-receptors, or GABA-B
receptors.(39)

In the current
have shown a medium
difference. This lack of si
short period of melatonin a

4. (37)
¥ trials of

educed the

hree weeks, both groups
gut any significant

article by Wilhelmsen et al.
repeated administration of me
leading to lower levels of pain. |

on time.

CONCLUSION

The use of melatonin in combination gonventional
treatment has reduced the pain of oral itis, and the

amount of analgesics used for pain treat
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