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ABSTRACT 

Oral Mucositis (OM) refers to the agonizing swelling and formation of sores to the 

lining of mucous membrane within the mouth cavity. It is a common complication 

experienced by patients having chemotherapy with or without radiation therapy for 

Head and Neck Cancer (HNC). Effective management of OM is crucial, as it can cause 

severe pain that, in some cases, leads to delays in cancer treatments like chemotherapy 

or radiotherapy. While there are commercially available treatments, with the most 

common being "magic mouthwash," recent studies suggest that natural remedies may 

be more beneficial in decrease the occurrence and severity of OM. Among these natural 

therapeutic agents, honey and aloe vera have shown promising results. Research 

indicates that both can be used individually to manage OM due to their positive 

therapeutic effects. 

The current study, conducted as an randomizied controlled clinical trial at the 

Oncology Radiation Department of Jinnah Postgraduate Medical Centre (JPMC) 

Karachi in collaboration with the Basic Medical Sciences Institute (BMSI), aimed to 

evaluate whether a combination of honey and aloe vera is more effective than magic 

mouthwash in reducing OM severity among HNC patients undergoing chemotherapy 

and/or radiotherapy. The study involved 80 patients who were randomly assigned to 

two groups: the HA Group (honey and aloe vera treatment) and the Control Group 

(magic mouthwash treatment). Patients were assessed at baseline (week 0, the start of 

chemotherapy/radiotherapy) and at subsequent intervals every two weeks (weeks 2, 4, 

and 6) using the WHO OM grading scale. 

Statistical analysis was conducted, with a p-value of less than 0.05 regarded as 

statistically significant.By week 6, OM of Grade 3 or higher was observed in 16 

patients (40%) from the Control Group compared to only 5 patients (12.5%) in the HA 

Group, a statistically significant difference (p-value = 0.031). The study concluded that 

the combination of honey and aloe vera is both effective and affordable, significantly 

reducing the severity and occurrence of OM in HNC patients undergoing chemotherapy 

or radiotherapy. These findings provide reassurance that severe OM in such patients 

can be mitigated to a substantial extent through this natural and cost-effective solution. 

 

Key words: Aloe vera, Head and Neck Cancer, Honey, Magic Mouthwash, Oral 

Mucositis, Radiotherapy. 
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INTRODUCTION  

Cancer remains one of the leading causes of death globally, accounting for roughly 1 in 6 deaths 

and affecting nearly every household. In 2022, there were an estimated 20 million new cancer 

cases and 9.7 million cancer-related deaths worldwide. By 2050, the global cancer burden is 

projected to rise by 77%, further straining healthcare systems, individuals, and communities 

(World Health Organization).i. 

 

Early detection and proper clinical management significantly improve the chances of 

successfully treating cancer. However, cancers in the head and neck region pose additional 

challenges due to structural deformities and disruptions to normal physiological functions, which 

can severely impact quality of life. Globally, Head and Neck Cancers (HNCs) rank sixth among 

all cancers, excluding those of the brain and eyesii. HNCs include cancers of the sinuses, nasal 

cavity, oral cavity (tongue, gums, and palate), pharynx (nasopharynx, oropharynx, and larynx), 

lips (sometimes considered skin cancer), and the salivary glands (though rare)iii. 

 

The selection of cancer treatment is influenced by various clinical factors, such as the type, 

location, and stage of the disease. The main goal is to eliminate cancerous cells while 

minimizing harm to nearby healthy tissues. Treatment options include surgery, chemotherapy 

(using chemical agents to kill cancer cells), and radiotherapy (utilizing radiation, such as X-rays), 

or a combination of these approachesiv. 

 

Chemotherapy is one of the most widely used treatments for various cancers, including HNCs. 

While no treatment can guarantee a complete cure, these therapies significantly alleviate the pain 

caused by cancer and get better patients' endurance and quality of lifev. Radiotherapy is another 

common treatment option and is especially effective in relieving symptoms of cancer. It is, 

however, expensive and requires skilled personnel for its administration. Globally, nearly half of 

all cancer patients undergo radiotherapy at some stage of their treatment, and around 40% of 

cancer cases rely on this treatment regimens include this method. Radiotherapy works by halting 

the multiplication of cancerous cellsvi. However, it can also damage healthy cells, particularly 

those in the oral mucosa, leading to a condition known as Oral Mucositis (OM)vii. 

 

OM was first described in the late 1980s and is defined as inflammation and irritation of the oral 

mucosa, a common non-hematological complication of cancer treatments such as chemotherapy 

and radiotherapy. While these methods are effective in targeting malignant cells, they also harm 

surrounding healthy tissues, including the oral mucosa. This triggers a complex biological 

response, resulting in ulcerative lesions that cause pain and discomfort. OM is a non-infectious 

and non-contagious condition, making antibiotics and antiviral medications largely ineffective. 

Studies show that 40–80% of HNC patients undergoing chemotherapy, and nearly all patients 

undergoing radiotherapy, develop OM. Approximately 19% of radiotherapy patients with OM 
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are hospitalized, leading to treatment delays. OM not only reduces quality of life but also 

increases financial burdensviii. Its severity and frequency largely depend on the treatment 

regimen and patient-specific factors, such as poor oral hygiene, smoking, or the use of 

substances like betel nut and gutka.ix 

 

OM typically begins with discomfort and pain even before visible changes in the oral tissues 

appear. Early signs include patches of redness (erythema), followed by the formation of painful 

ulcers, which may appear as round or linear yellow/white plaques. The condition most 

commonly affects the inner cheeks, tongue, lips, and underside of the tongue. Mild ulcerations 

may cause discomfort, but severe cases result in significant pain, difficulty eating and drinking, 

and weight loss. In extreme cases, nasogastric tubes may be required to provide adequate 

nutrition and hydration. Radiation-induced damage to the salivary glands can lead to xerostomia 

(dry mouth), which further complicates eating and swallowing and can contribute to dental 

decay. Additionally, the destruction of taste buds—a common adverse effect of radiotherapy—

can result in partial or complete loss of taste. Open lesions caused by OM are also vulnerable to 

infections, such as oral candidiasis. viii 

 

Although there are various drugs and mouthwashes (commonly referred to as "magic 

mouthwash") available for treating OM, these products are often expensive and may cause side 

effects. Magic mouthwash typically contains at least three of the following ingredients: 

anesthetics to relieve pain, antifungal agents to prevent fungal growth, corticosteroids to reduce 

inflammation, antibiotics to fight bacterial infections, and antacids to coat and protect the oral 

mucosa. 

 

For individuals from low-income groups, natural remedies are a more affordable alternative for 

managing OM and ensuring uninterrupted cancer treatment. Two such natural products are 

honey and aloe vera, both of which have been used individually to manage OM effectively. 

Honey, one of the oldest known natural remedies, has been recognized for its medicinal 

properties for centuries, even being referenced in the Quran for its therapeutic benefits. Research 

has shown that honey can help heal wounds, reduce ulceration, and alleviate inflammation 

associated with OMx. Similarly, aloe vera, widely available and inexpensive, is known for its 

analgesic, anti-inflammatory, antiseptic, and antimicrobial properties. It is often used as a home 

remedy for sunburns, radiation-induced dermatitis, and mucositis.xi 

 

Numerous studies have demonstrated the individual efficacy of honey and aloe vera in managing 

OM caused by radiation and chemotherapy in HNC patients. This study aims to evaluate their 

combined effectiveness in treating OM and to provide an economical solution for financially 

disadvantaged patients. Using low-cost natural products not only alleviates the side effects of 

HNC treatments but also reduces the overall economic burden on patients and their families. 
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MATERIAL & METHODS 

This study was designed as a futuristic research study through Randomized Controlled Trial 

conducted at the Oncology Radiation Department of Jinnah Postgraduate Medical Centre 

(JPMC), the the largest public-sector tertiary care hospital in Karachi. The research was 

conducted in collabration with the Pharmacology Department at the BMSI (Basic Medical 

Sciences Institute).The target population included patients initiating treatment for Head and Neck 

Cancer (HNC) at JPMC's Oncology Department during the period from July 1, 2021, to 

December 31, 2021. A total of 80 patients were selected, with 40 patients randomly assigned to 

the HA Group (honey and aloe vera) and 40 to the Control Group, based on the criteria outlined 

in a prior studyxii. 

 

The referenced study reported that Grade III Oral Mucositis (OM) developed in 7.1% of patients 

treated with honey at a 95% confidence interval and with an absolute precision of 5%. Using the 

"OpenEpi Version 2" software for sample size calculation, the required number of participants 

was determinedxiii.  

 

Eligibility criteria included patients aged 20–65 years with histologically confirmed HNC who 

were undergoing radiation therapy with doses of 60–70 Gy (delivered five days a week over six 

weeks). Patients with systemic diseases or those deemed ineligible for other reasons were 

excluded from the study. Participants who met the inclusion criteria and consented to participate 

were randomized into the HA Group or the Control Group using a computer-generated 

randomization method. Careful precautions were taken to ensure proper randomization. 

 

The honey and aloe vera solution utilized in the study was prepared under the supervision of Dr. 

Hakim Asif Iqbal, Professor and Dean of the Faculty of Eastern Medicine at Hamdard 

University, Karachi. The solution was produced by the Pakistan Research Institute of Eastern 

Medicine (PRIEM) Organic Products (Pvt.) Limited, adhering to standardized best practices 

(Figure-1a). A certificate from the manufacturer, outlining the ingredients and composition, was 

included in the study documentation (Figure-1b). Additionally, the solution underwent an Acute 

Oral Toxicity Test at the Pakistan Council of Scientific & Industrial Research (PCSIR) 

Laboratories Complex in Karachi, with the results showing no signs of toxicity or mortality 

during the observation period (Figure-1c). 
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Figure-1a    Figure-1b                                       Figure-1c 

 

Magic mouthwash was formulated by Medical store (Kausar Medicos), Karachi, a leading 

pharmacy in the city. The preparation adhered to the standard recipe used in the Oncology Ward 

at JPMC, which includes Nystatin, Xylocaine, Decadron, Gravinate, and Mucaine (Figure-2). 

 
Figure-2 

 

At the start of radiotherapy, patients in the HA Group were instructed to use 20 ml (equivalent to 

two tablespoons) of a specially formulated honey and aloe vera solution three times a day. This 

included applying it 15 minutes before and 15 minutes after radiation therapy on treatment days, 

as well as before bedtime. This regimen was to be followed for the entire six-week treatment 

period. Patients were advised to hold the solution in their mouths for three to five minutes before 

spitting it out. Meanwhile, patients in the Control Group was instructed to use the 5 ml (one 

teaspoon) of mouthwash 3 times a day, following the same schedule as the HA Group.They were 

similarly instructed to hold the mouthwash for three to five minutes before spitting it out.xiv 
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EVALUATION & ASSESSMENT 

Clinical examination of the patients for the development of oral mucositis, was done before the 

treatment which is termed as 0 week and then after a regular interval of two weeks after the start 

of treatment termed as 2, 4 and 6 week. The assessment of severity of OM was done using 

grading system defined by WHO Oral Mucositis Assessment Scale (Figure-3a).  

 

 
                                           Figure-3a  

 

The data was recorded and analyzed using SPSS version 22.0. A 95% confidence interval was 

applied for all calculations, and a p-value of less than 0.05 was considered statistically 

significant. 

 

RESULTS 

For this study, a total of 93 patients were initially interviewed to assess their eligibility based on 

the inclusion criteria and to obtain their consent for participation. Among them, 6 patients were 

found ineligible, and 2 patients declined to provide consent. Of the 85 eligible patients, 3 

discontinued their treatment and were excluded from the study, while 2 patients from the Control 

Group passed away due to cancer during the study period. As a result, the final study population 

consisted of 80 patients, evenly divided into two groups: the HA Group (n=40) and the Control 

Group (n=40). The flowchart below illustrates the selection and progression of the eligible 

patient population for this study. 
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Figure-4 Flow Chart of Data Collection for the study 

 

The demographic distribution of the study population shows that the HA Group consisted of 30 

males (75%) and 10 females (25%), while the Control Group included 32 males (80%) and 8 

females (20%).  
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Baseline data was collected on nodal involvement, metastasis, tumor stage, and histopathology, 

revealing an equitable distribution across the study population. All patients in the study were 

diagnosed with Squamous Cell Carcinoma, except for one patient in the HA Group who was 

diagnosed with Adenocarcinoma.  

 

RESULTS OF WHO ORAL MUCOSITIS SCALE GRADING: 

At the start of the study, none of the patients had developed Oral Mucositis (OM), and all were 

reported as Grade 0 (100%) in both the HA Group and the Control Group. After two weeks of 

chemotherapy/radiotherapy treatment, 4 patients (10%) in the Control Group progressed to 

clinically significant Grade 3 mucositis, while no patients (0%) in the HA Group developed 

Grade 3 mucositis. This difference in OM grades between the two groups was statistically 

significant (p-value = 0.023). 

 

By the end of the 4th week, 11 patients (27.5%) in the Control Group had developed Grade 3 or 

higher mucositis, compared to only 3 patients (7.5%) in the HA Group. The results remained 

statistically significant, with a p-value of 0.042. 

 

Finally, at week 6, the data revealed that 16 patients (40%) in the Control Group had developed 

Grade 3 or higher mucositis, whereas only 5 patients (12.5%) in the HA Group reached this 

severity. Once again, the difference in OM grades between the two groups was found to be 

statistically significant (p-value = 0.031). 
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This study focused on evaluating the efficacy of magic mouthwash in treating induced by 

chemotherapy and radiotherapy Oral Mucositis (OM) in Head and Neck Cancer (HNC) patients 

and comparing its effectiveness with that of a honey and aloe vera solution. The findings 

demonstrate that the honey and aloe vera solution positively impacts both the rate and harshness 

of OM. Numerous studies have previously shown that honey and aloe vera, when used 

individually, are effective in treating and preventing severe OM caused by chemotherapy and 

radiotherapy in HNC patients. The results of this study align with existing reviews and meta-

analyses. Specifically, 12.5% of patients using honey and aloe vera developed Grade 3 or 4 OM 

(based on the WHO scale) by week 6 of treatment, compared to 40% of patients in the control 

group. This significant difference supports the conclusion that honey and aloe vera are highly 

effective in reducing both the occurrence and severity of OM, particularly severe cases (Grades 3 

and 4).xv 

 

Additionally, the results of this study are consistent with prior research where honey combined 

with lemon spray, another natural product, was found effective in reducing OM occurrence 

rates.xvi The positive effects observed in this study are further supported by previous findings 

where honey was shown to serve as an effective prophylactic agent against chemotherapy- and 

radiation-induced OM.xvii 

 

Similarly, other studies examining the impact of aloe vera on OM have produced comparable 

results. For instance, in one study, the severity at the 7th-week follow-up, chemotherapy-induced 

OM was significantly less severe in the aloe vera group compared to the sodium bicarbonate 

group (p = 0.001). further corroborating the findings of the present study.xviii 

It is also noteworthy that during this study, no complications were reported in the administration 

of the honey and aloe vera solution, and none of the patients experienced intolerance to the 

treatment. 

 

CONCLUSION & RECOMMENDATIONS 

This study serves as a pioneering effort to explore the combined use of two individually effective 

natural products—honey and aloe vera—for the management of Oral Mucositis (OM) in Head 

and Neck Cancer (HNC) patients. While the findings demonstrate that the honey and aloe vera 

solution is beneficial in reducing the occurrence and severity of OM in patients undergoing 

chemotherapy and/or radiation therapy, the study also has its limitations. 

 

To further validate these results, it is recommended that future research should involve larger 

sample sizes and include participants from diverse socio-economic backgrounds. Such 

comprehensive studies would help to further authenticate the efficacy of the honey and aloe vera 

solution as a treatment option for OM in HNC patients. 
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