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ABSTRACT 

BACKGROUND: Oral mucositis is a common side effect of anticancer radiotherapy causing severe ulceration of the mucosal tissues. Recently, 
melatonin supplements have been proposed as a new therapeutic modality for oral mucositis due to its antioxidant effects, anti-inflammatory, and 
anti-cancer properties. 
OBJECTIVES: evaluation of the effectiveness of melatonin in reducing pain resulting from radiation induced oral mucositis  
MATERIALS AND METHODS: Forty patients were randomly assigned to receive either: conventional treatment of oral mucositis, or 20 mg 
melatonin treatment in combination with the conventional treatment before irradiation, and for six weeks. All patients were evaluated for pain 
resulting from oral mucositis at three and six weeks after the start of radiotherapy. 
RESULTS: Oral mucositis patients in the melatonin group have experienced significantly lower pain scores oral mucositis compared to the 
control group. 
CONCLUSION: Adjuvant melatonin reduced the pain of oral mucositis, and the amount of analgesics used for pain treatment. 
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INTRODUCTION 
The emergence of oral mucositis is one of the most crippling 
toxic side effects of anticancer therapy. It affects 40–80% of 
patients receiving chemotherapy and almost all those who 
have undergone head and neck radiation therapy. (1) 

Oral radiation mucositis begins with ionizing 
radiation in mucosal tissue that interacts with water 
molecules within cell, resulting in the creation of destructive, 
partly lowered forms of oxygen called free radicals (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 

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 al. it 
was concluded that parenteral NAC effectively reduced the 
incidence and the total duration of OM by stimulating 
Glutathione (GSH) synthesis that scavenges free 
radicals.(13)  

Melatonin (N-acetyl-5-methoxy tryptamine) is a 
natural hormone, that regulates sleep and wakefulness. It is 
primarily produced by the pineal gland in animals and 
humans. Typically, its concentration in the body is low 
during day time and reaches maximum levels in the dark at 
night. (14)  

In addition to its antioxidant properties, Melatonin 
is an effective free radical scavenger with a potent affinity 
towards almost all ROS (15). In vitro, it has been shown that 
melatonin is a very efficient hydroxyl (OH•¯) neutralizer. 
(16) It is, by now, well documented that melatonin decreases 
oxidative damage to all cellular macro-organelles.(16, 17)  
Both animal (18, 19)  and human (20, 21) studies have 
shown melatonin to protect against radiation-induced 
cellular damage.  

Although there are many references in the literature 
about the use of melatonin oncostatic and cytoprotective 
properties in the treatment of different human oral 
conditions(22, 23), we still lack clinical trials on the use of 
melatonin in minimizing the pain resulting from radiation 
induced oral mucositis. 

 
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) 

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) as statistically significant with 80% power and 
at a significance level of 95%. The sample size was 
calculated using GPower version 3.1.9.2. (27) Allocation of 
cases to either treatment approach was  conducted  randomly 
using simple randomization procedures (computerized  
random  numbers).(28) To achieve allocation concealment, 
randomization was performed by an examiner who was not 
involved in the study. All patients in this study were blind to 
the type of treatment. 

The inclusion criteria of the patients included 
patients who received radiation therapy either in post-
operatory (adjuvant) or as a definitive therapy in the 
treatment for head and neck cancer. Patients were excluded 
from the study if treatment planned dose was lower than 60 
Gy. 

The population of the study was divided randomly 
into two groups: 

Control group in which twenty patients were given 
conventional treatment which included antifungal agents 
(Miconaz oral gel), topical anesthetics and anti-inflammatory 
agent (BBC oral spray), topical analgesic gel (Oracure gel), 
sodium bicarbonate mouthwash (Alkamisr sachets) ,three 
times per day for six weeks. (29) 

Test group in which twenty patients were given 
melatonin therapy (Rapid Release Capsules Melatonin, 10 
mg) two tablets, 30 minutes before sleeping once daily for 
six weeks adjuvant to the conventional treatment.(22) 
All patients were evaluated and recorded three weeks and six 
weeks after starting the radiotherapy, based on the following 
measurement 

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 
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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 ((2nd assessment-1st assessment)/1st 
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 assessed 
for eligibility and who fulfilled the selection criteria. These 
patients were randomly assigned to two equal groups. (20 
patients per group) (I-test and II-control) 

One patient from each group of patients had 
dropped out during the study. Therefore, a total of 38 
patients completed the clinical trial following the intention to 
treat analysis. 

As shown in table (1), the demographic 
characteristics in both groups were similar with no 
significant difference in the mean of the age. Regarding the 
gender distribution, equal male and female distribution was 
found in the test group while a male predominance was 
present in the control group.  
[Table 1] 

VAS scores are shown in figure 1 and figure 2. 
Figure 1 illustrates that Mean and standard deviation for 
VAS scores for test group were (4.85±1.66 and 5.25±1.97) 
for 1st and 2nd assessment respectively. Whereas, for the 
control group, VAS scores were (5.25±2.84 and 7.55±1.77) 
for 1st and 2nd assessment respectively. In addition, t test 
shows a statistically significant increase in pain score (P 
value˂0.001) in the 2nd assessment of the control group 
compared to test group whereas the paired t test revealed no 
significant differences in mean scores of 1st and 2nd 
assessment within the same group of patients. 
In Fig.2. A significant change occurred in the mean of VAS 
sores among study participants between the 1st and 2nd 
assessment.  
 
 
 

 
Figure (1): Changes in the mean of VAS scores among 
study participants using intention to treat analysis. 
 

 
Figure (2): % change in VAS scale among study 
participants using intention to treat analysis 
 
Table (1): Demographic data of study sample  
 Test 

(n=20) 
Control 
(n=20) 

P 
value 

Age: Mean±SD 
years 

55.90±11.01 57.80±10.32 0.57a 

Gender: 
n (%) 

Male 10 (50%) 13 (65%) 0.33b 
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 analgesic 
activity, with correlation between the plasma drug 
concentration and acute changes in the pain threshold. (37) 
In a systematic review of randomized controlled trials of 
perioperative melatonin, including 24 studies and 1,794 
participants, compared with placebo, melatonin reduced the 
standardized mean difference (95% confidence interval [CI]) 
of postoperative pain score by 1.06 (0.23–1.88). (38) 

The analgesic effects of melatonin have not been 
explained to date. Numerous mechanisms are still being 
proposed. One such mechanism suggests that the analgesic 
effect of melatonin is linked to G1-coupled melatonin 
receptors, G1-coupled opioid m-receptors, or GABA-B 
receptors.(39)  

In the current study, after three weeks, both groups 
have shown a medium pain score without any significant 
difference. This lack of significance could be referred to the 
short period of melatonin administration at the first follow 
up time point. This explanation was affirmed in a review 
article by Wilhelmsen et al.(36) which reported that the 
repeated administration of melatonin could reduce anxiety 
leading to lower levels of pain. It can therefore be suggested 
that the effects of melatonin as a possible analgesic depends 
on time.  

 
CONCLUSION  
The use of melatonin in combination with the conventional 
treatment has reduced the pain of oral mucositis, and the 
amount of analgesics used for pain treatment. 
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