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Background: Oral mucositis (OM) is a critical condition during chemotherapy in both adult and child cancer patients. Paediatric
cancer patients have a higher prevalence of OM than adult cancer patients. Honey is a natural product that has been reported to have
the best tissue healing properties. The present mini-review focused on the evaluation of the effectiveness of oral care with honey
products in the treatment and prophylaxis of chemotherapy-induced OM in child patients.

Methods: A network of electronic English databases including CINAHL, CENTRAL, EMBASE, MEDLINE and PubMed, were used
for primary search from April 2010 to April 2020. We have also considered data collected from ClinicalTrials.gov, Web of Science and
Google Scholar. PRISMA software was used to build collective data. Controlled trials were included in this review and were critically
appraised by Down and Black. The narrative synthesis was performed.

Results: A total number of 346 data of children and adolescents with cancer were considered in this short review. All patients were
from three randomized controlled trial articles and two were non-randomised controlled trial articles. Based on the evidence so far
revealed, honey may show an effect in the treatment and prophylaxis of OM. The analysis of collected data revealed that the
probability value P<0.05. The honey enhanced recovery time and severity of OM were significantly compared with those without
honey treatment receiving group of pediatric patients.

Conclusion: Honey not only has been shown to have the capability for healing injured tissues but it is also a more economical
treatment, and it has fewer side effects compared to synthetic drugs. Honey or honey products can prevent chemotherapy-induced OM
(CIOM) and be the best treatment to grade I, II and III CIOM. However, it is disappointing that studies involving children as patients
were few, and limited data available so far.
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Introduction

Cancer is among the leading causes of death globally, accounting for nearly 10 million deaths in the year 2020, or
nearly one in six deaths (Ref. WHO, 2022). Globally, nearly 300,000 children aged 0—17 are diagnosed with cancer
every year.! Chemotherapy has been reported to be efficient for such conditions.? One of the potential limitations for
chemotherapy drugs is that they do not only act on malignant cells but also on normal cells,” which may lead to oral
mucositis (OM), especially in paediatric patients. In severe cases, OM development can increase mortality by almost
40%.* The OM is an acute inflammation of the oral mucosa with haemorrhage, erythema and edema.’ The development
of such inflammatory conditions is higher (up to 45-80%) in paediatric cancer patients compared to adult cancer
patients.* Moreover, children have differed from adults in relation to compliance, acceptance, and reaction to various
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preventive agents® due to their compromised immune system. These conditions are dose-limiting, and high-cost
effectiveness, which may result in undermining the ideal cancer treatment plan for patients, and ultimately decreasing
the chances of survival.” Keeping in mind, the facts management of OM in children is particularly critical. OM
conditions are treated with some mucosal coating agents, analgesia, and cryotherapy in adult patients; nevertheless,
paediatric patients have a limited choice.® Nevertheless, cryotherapy was previously indicated to be performed only on
older and cooperative pediatric patients.” Honey has attracted the attention of medical care in the past decades because
of its tissue healing, antibacterial and antioxidant properties,'” and has been shown to be an acceptable traditional
medicine (Natural Product) globally.'' Based on the present knowledge, honey is efficiently used to treat chemother-
apy-induced OM.'? Honey comprises ~200 substances, including water and carbohydrates, along with other vitamins
and enzymes.'>'* Previous studies have indicated that honey enhances tissue healing (conditions: wound, burn,
surgical site and ulcer) by stimulating monocytes, which helps to release cytokines.'>'® The inclusion of honey or
its products could be optional for chemotherapy-induced OM in cancer patients.'” Several studies reported that
conventional honey, including natural honey and commercially available marketed honey, could be effective only
for chemotherapy-induced OM but also on radiation- and chemoradiation-induced OM.'*'""'? In contrast, although
evidences have demonstrated that Manuka honey has healing properties, four published studies reported on Manuka
honey have shown negative results on prophylaxis and treatment of OM.'"® 2! The reasons for this negative effect
remain uncertain, and it may be because that Manuka honey contains unusually high content of methylglyoxal, which
is considered a cytotoxic agent.”> Moreover, the intervention for OM requires high compliance; however, the peculiar
taste of Manuka honey, which is bitter taste and lower water content, could be likely the reason for a high dropout rate
(57.4%) in the trial conducted by Hawley et al.>° Given the lack of intervention for prophylaxis and treatment of OM in
children, this report highlights proven evidences of honey in paediatric care to prevent and treat chemotherapy-induced
OM. Summarizing pieces of evidence for paediatric clinical practice and the use of honey may open avenues for further
studies in this field.

Methodology

In this study, we selected published studies based on oral care with honey or honey products in the treatment and
prophylaxis of chemotherapy-induced OM in child patients. We included randomized controlled trials (RCTs) and non-
randomized controlled studies (NRSs) of honey or honey products that treat or prevent chemotherapy-induced OM in
paediatric patients.

Databases

For searching English literature, we used the following keywords: honey, stomatitis, oral mucositis, oral ulcer, child,
paediatric, pediatric, adolescent, and chemotherapy. We used the CINAHL, CENTRAL, EMBASE, and MEDLINE
PubMed as our healthcare search databases from April 2010 to April 2020. Data were analyzed using GraphPad
PRISMA-8 California, USA. Thus, the present review included a 27-item checklist, which was performed to assess
the quality of included studies, which were described earlier.”* The checklist was divided into five sections: reporting,
external validity, internal validity-bias, internal validity-confounding (selection bias), and power. The score ranges of
Downs and Black were given the following corresponding quality levels: excellent (26-28); good (20-25); fair (15-19);
and poor (14).

Study Characteristics

Population

The population was defined as children and adolescents with cancer aged 1-17 years with chemotherapy-induced OM or
during the phase of chemotherapy treatment. Interventions: Honey-made products as therapy interventions include
natural honey, commercially available marketed honey, and honey ice cube, all these product types were included in
this review, whereby, honey was applied between the 7th day and the 14th day after the initiation of chemotherapy
treatment when OM peaked or developed. For prophylaxis therapy, honey was applied before the start of chemotherapy
and the development of OM.
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Outcome Measures

The primary outcomes were the recovery time and the severity of OM. Various types of outcome measurement can cause
clinical heterogeneity. Thus, only studies using National Cancer Institute — Common Toxicity Criteria (NCI-CTC) Table
S1 and scales developed by the World Health Organization (WHO) were included and the details of the scales were
presented in Table S2.**

Inclusion Criteria

The present report includes studies comparing the effect of honey, routine mouth care, no treatment, or any other
treatment for the prophylaxis and treatment of OM. Data (published scientific evidences) of all children and adolescents
with cancer aged 1-17 years with chemotherapy-induced OM or during the phase of chemotherapy treatment, were
included in this review. Studies were selected by whether they meet the inclusion criteria for the studies outlined as
follows: RCTs and NRSs that investigated the effectiveness of honey products for patients with chemotherapy-induced
OM in preventative or curative groups compared with control groups were included. All studies were in English
language, full-text and released before April 2020.

Exclusion Criteria

Patients who were aged less than 1 year and over 17 years, had no capacity for oral feeding, were allergic to honey, with
evidence of confirmed co-infection, and were diagnosed with diabetes were excluded. Details of exclusion criteria are
shown in Table 1. In addition, studies that used Manuka honey as an intervention were excluded due to its taste and high

content of methylglyoxal.*

Data Extraction and Processing

Data were extracted from a database that met the objectives of the study and presented in a Microsoft Excel format Table S3.
The key extracted data is based on basic information, study characteristics, study design, participants, intervention, and
outcomes. The mini-review was performed to integrate each sample to review the effects of treatment compared to the other,
especially in RCTs; a large number of patients allow to be included, and thus the smaller, but clinically significant differences
may be identified.*” In addition, compare to the short review, we have performed the narrative synthesis is essentially more
subjective. Therefore, to avoid potential bias, the Centre for Reviews and Dissemination (CRD) (2009) suggested that the
method applied should be transparent and rigorous.>> However, there was heterogeneity within and between studies, including
not only the methodology but also the cancer type, OM cause, control arm, assessment scales, and study design. Therefore,
data synthesis as part of this study adopted narrative synthesis that would be more appropriate to describe the results.
A framework for narrative synthesis is the developing a preliminary synthesis of the findings of included studies; the

Table | Detailed Exclusion Criteria for the Present Study

Exclusion Criteria Description

Participants Age year <|

No capacity for oral feeding

Diagnosed with diabetes tested HIV*

Allergic to honey (information supplied from families)

Intervention Manuka honey

Studies Case—control studies

Cohort studies

Cross-sectional studies

Abbreviation: HIV*, human immunodeficiency virus positive.
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researcher brought extracted data together and organised and described the findings. Exploring relationships within and
between studies — the relationship between characteristics and findings of individual studies, and the findings of different
studies were explored, and assessing the robustness of the synthesis — it was the end of the data synthesis process, and the
related analysis resulted in a comprehensive assessment of the quality of the evidence.

Interventions and Comparison

All experimental groups in the studies used honey as an intervention, two studies used natural honey,
12,28

26.27 two studies

used commercial honey, and one study used honey and tulsi in ice cubes as an intervention.”® Tulsi is a herb that has

robust evidences supporting its anti-cancer, anti-inflammatory, and anti-stress effects and can protect the body’s DNA
against radiation. Except for one study that divided patients into three groups, all studies divided patients into experiment

groups and control groups.”” The ice cubes study did not mention the application of routine mouth care,®’ all

26-28

experimental groups in the other three studies received routine mouth care along with honey, and instead of

performing routine mouth care, one study performed the routine practice of analgesic and antiseptic gel application

along with honey.'? The control groups in three studies performed the same protocols as the experiment groups but did

127

not use honey.'>?*** The other two studies performed Benzocaine 7.5% gel*’ and plain ice cubes® as comparisons.

Except for the ice cube study that used honey 5 minutes before receiving the MTX treatment,?” all studies performed the

honey more than three times a day.'??*>® The experiment group in two studies received 0.5-1g honey/kg,**?’

28,29

one study
received 1-2mL each time,'? and the rest of the two studies did not mention the dose of honey.

Outcomes

All studies used OM scales to assess the grade of OM and evaluated the effectiveness of honey in treatment and
prophylaxis from different angles. It is difficult to conclude due to numerous variables being involved. In terms of
recovery time, four studies reported it, which is defined as the number of days from the beginning of treatment until all
ulcers have healed completely.'***® Among them, instead of reporting the recovery time, one study reported the
duration of hospitalization.”® In terms of the severity of OM, Bulut and Tiifekci assessed the severity of OM before each
session of chemotherapy and on the 1st, 4th, 8th, 12th, 16th, and 21st days after chemotherapy.26 Mishra and Nayak
focused on the occurrence of OM from the initiation of MTX administration.”’ Thus, the severity of OM was assessed on
the 5th and 15th days of the administration of ice cubes. In the study of Al Jaouni et al, OM was assessed before and after
chemotherapy, as well as a week after the initiation of chemotherapy.”® Singh et al evaluated OM every other day from
the first day of enrollment until OM had healed completely.'?

Quality of Included Studies
All included studies were in the fair range based on the Down and black (1998)*; the scores for Singh et al and Abdulrhman

8,'*27 and another 3 studies were 17.72%2° Table S4, presents the detail of the quality assessment of each

et al were 16 and 1
included study. All studies failed to describe how patients were selected, it is not possible to determine whether the chosen
participants were representative of their population'>*”*° Bulut and Tiifekci and Abdulrhman et al included almost all source
populations that met the inclusion criteria”®2’; Mishra and Nayak recruited almost all participants who were receiving MTX
chemotherapy due to few numbers of children with MTX chemotherapy in the Hematology and oncology department.?’
Therefore, it cannot be determined whether the participants of the above three studies are representative or not because this
appears to be a convenience sampling. Only two studies'*® blinded the people who assessed the outcomes of the
intervention to avoid personal bias.*® Moreover, all studies failed to blind participants to the intervention they received
which may have an impact on the reliability of their results.'**** In addition, only three studies in this review were RCTs,
and the participants were randomized into groups.”’ *° However, none of the studies mentioned whether randomized
intervention assignments were concealed from health-care staff and patients.

Effects of Interventions
All included studies confirmed the effectiveness of honey in the prophylaxis and treatment of OM among child patients
with chemotherapy.'****° The actual results will be presented by narrative synthesis due to the existing clinical and

2776 e Cancer Management and Research 2022:14

Dove!


https://www.dovepress.com/get_supplementary_file.php?f=367472.docx
https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al
Table 2 Detailed Characteristics of Participants Included in the Present Studies (Experimental and Control Groups)
Study Participants Age Intervention Comparison oM Country | Reference
Design Grade
Randomised n=33 (F) 22 to <18Y | Nature honey/HOPE Benzocaine 7.5% gel Il'and 11l Egypt Abdulrhman
controlled n=57 (M) (routine oral care) (routine oral care) et al, 20127
pilot study
Quasi- n=38 (F) 26 to <17Y | Natural and standardized Routine mouth care No OM/all | Turkey Bulut and
experimental n=38 (M) flower honey (routine and grades Tiifekci,
study with standard mouth care) 2016%¢
a control
group
RCT n=16 (F) 25 to <19Y | Honey and tulsi ice chips Plain ice cubes No OM India Mishra and
n=24 (M) Nayak,
2017%
Open-label n=19 (F) 2lY Local Saudi commercial Routine oral hygiene llland IV Saudi Al Jaouni
RCT n=21 (M) honey (routine oral (Lidocaine, Arabia etal, 20172
hygiene) Mycostatin, Daktarin
mouth gel, and
mouthwash)
Observational | n=100 (N/D) | N/D Commercially available The routine practice l'and Il India Singh et al,
blind design marketed honey product of analgesic and 2019'?
(the routine practice of antiseptic gel
analgesic and antiseptic gel) | application

Abbreviations: RCT, randomised controlled trial; n, the number of participants; N/D, not detected; F, female; M, male; OM, oral mucositis.

methodological heterogeneity that was explained in the Methodology section. P-value is a statistical approach that was
used for measuring the effect of honey application in this mini-review. The characteristics of the experimental and control
groups of each study are presented in Table 2. The overall data on recovery time and the OM status can be seen in
Table 3.

Results

A total of 51 original studies were recorded from the electronic databases by performing PRISM-8 (Figure 1). Among
which 8 results were obtained from CENTRAL, 9 from MEDLINE, 12 from CINAHL, 12 results from EMBASE and 10
from Web of Science. After the analysis of each article, 16 studies that included adults or non-cancer patients, and used
propolis as intervention, were excluded due to the inconsistency with the predefined inclusion criteria for this short
review. Furthermore, 7 studies were excluded due to the following reasons: three studies investigated the effectiveness of
radiation-reduced OM, one piece of grey literature did not report results, two studies were published in the symposium
without sufficient information and one study has no full-text access S5.

Characteristics of the Participants

A total of 51 studies were included, which was published so far. The detailed data are present in Table 2. All participants
did not suffer from OM in the phase of prophylaxis; participants in the treatment phase had varying grades of
chemotherapy-induced OM that are present in Table 2. Instead of only reporting chemotherapy, two studies reported
the specific chemotherapy drugs that patients were undergoing, which was methotrexate (MTX). Moreover, one study
enrolled participants who were treated with chemo/radiotherapy; the limitation of this study was that they failed to report
the ratio of chemotherapy and radiotherapy.
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Table 3 Characteristics of Recovery Time and the Severity of OM

OM Recovery Time (Days) Measure of OM Status Measure of Study Reference
Grades Difference Difference
EG (MeantSD) CG (MeantSD) EG (MeantSD) CG (MeantSD)
1l 3.6£0.8 4.6+0.9 P=0.0017 Abdulrahman et al,
2012
1] 5.4x1.1 8.6x1.0 P=0.0001
Il'and 1l 4.25%1.25 6.20+2.47 P=0.0005
Any 4.869+4.341/82.6% full recovery (before 19.282+1.805 /5.1% full P=0.000 0.43+0.58 1.79£1.08 P=0.000 Bulut and Tiifekci,
grades OM occurred) recovery (before OM occurred) (Day 4) 2016%
3.07+0.47 P=0.000
(after OM occurred) (Day 4)
14.857+2.905/92.9% full recovery (after P=0.000 0.17+0.38 1.76£1.03 P=0.000
OM occurred) (before OM occurred) (Day 21)
0.14+0.36 P=0.000
(after OM occurred) (Day 21)
land V | 73 135 P<0.001 20% (lIl and V) 55% (lIl and V) P=0.02 Al Jaouni et al,
201778
40% mild-moderate 65% mild—moderate 0.4+0.50 1.75+0.96 P=0.001 Mishra and Nayak,
(day 5) 25% severe (Day 5) 2017%
(day 3)
15% mild-moderate 80% mild— moderate 0.15+0.36 1.1£0.71 P =0.001
(day 15) (day 15) (Day 5)
land Il 4(4-6) (IQR) 6(6-8) (IQR) P<0.01 Singh et al, 2019'?
4-12 (range) 2-8 (range)
Day 9 (cured) Day |3 (cured)

Notes: The bold numbers indicate statistically significant (P<0.05); grey blank indicates.
Abbreviations: EG, experimental group; CG, control group.
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g Records screened > Records excluded
—__ (I’] = 28) (n = 16)
o

\4
Full-text articles Full-text articles excluded

2 assessed for eligibility > (n=7)

8 (n=12) ® Invested the effectiveness

LTLT of radiation-reduced OM
—/ (n = 3)

v ® No results reported
Studies included in (n =1, grey literature)
quantitative synthesis d PF‘bI'Shed symposium
(narrative synthesis) without sufficient

- (n=5) information (n = 2)

g ® No full-text access

=}
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Figure | The study selection process is presented as PRISMA flow diagram.
Notes: Adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron | et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ.
2021;372:n71. doi:10.1136/bmj.n71. Creative Commons Attribution (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0/legalcode).>®

The Recovery Time

Three studies assessed the effectiveness of honey by investigating the recovery time. One study focused on the duration
of hospitalisation for OM patients.”® In the study of Abdulrahman et al, in grade IT OM, the recovery time was 3.6+0.8
days in the honey group, and 4.6+£0.9 days in the control group, which is a statistical significance between the honey
group and control group (P=0.0017).>” In grade III OM, the recovery time between the honey and control groups, which
were 5.4+1.11 days in the honey group, and 8.6+1.0 days in the control group, differ significantly (P=0.0001). It shows
significantly faster healing in the honey group compared to the control group. Combining grades II and III, the recovery
time was 4.25+1.25 days in the honey group and 6.20+£2.47 days in the control group, which shows honey can produce
faster healing compared with the control group (P=0.0005; with a statistical power of 96.2%). Bulut and Tiifekci reported
that the recovery duration in the honey group was 4.869+4.341 days before OM developed and 14.857+2.905 days after
OM developed, which was shorter than the control group was 19.282+1.805 days.”® The recovery duration differs
significantly between the two groups (p=0.000). Al Jaouni et al compared the duration of hospitalization between the
honey group and the control group.”® The duration of hospitalization for OM children was significantly reduced in the
honey group (mean 743 days) as compared to the control group (mean 13£5 days) (p<<0.001). The study by Singh et al
(2019) compared the duration of OM between the honey group and the control group. The median duration of OM in the
honey group was 4 days (IQR: 4-6 days) and was 6d (IQR: 6-8 days) in the control group. All the above findings show
significantly faster healing in the honey group (p<0.01).
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The Severity of OM

Four of the five included studies assessed the effectiveness of honey by investigating the severity of OM.'??%2%2% One

study set two honey groups.”® The OM degree decreased gradually in the honey group (patients with grade III and V
OM) after the fourth follow-up day (p<0.001). The severity of OM was higher in the honey group compared to the
control group on day 4 (3.58+0.47 vs 1.79£1.08, p=0.000); however, the OM degree was noticeably lower on day 21
(0.14+0.36 vs 1.76+1.03, p= 0.000). And, 92.9% of the children achieved full recovery and 7.1% at a mild level in the
honey group. In the control group, only 5.1% of the children obtained full recovery and the rate of mild-level OM was
71.8%; the remaining 23.1% of the children experienced severe OM. However, none of the children developed severe
OM in the honey group after the eighth follow-up day. Recovery status differs significantly between the two groups
(p<0.01), which indicates honey can reduce the severity of OM. Meanwhile, the severity of OM was significantly lower
in the other honey group (patients without OM and before chemotherapy was initiated) compared to the control group
(0.43+0.58 vs 1.79+1.08, p=0.000) on day 4 and day 21 (0.17+0.38 vs 1.76+1.03, p= 0.000). The OM grade increased
gradually on the 4th, 8th, and 12th days and slightly decreased on the 16th and 21st days in the control group, and
a significant difference in OM degree on the different follow-up days (p<0.001). Also, 82.6% of the children achieved
full recovery and 17.4% at a mild level in the honey group before OM occurred. In the control group, only 5.1% of the
children obtained full recovery and the rate of mild-level OM was 71.8%; the remaining 23.1% of the children
experienced severe OM. However, none of the children developed severe OM in the honey group. Recovery status
differed significantly between the two groups (p<0.01).

Al Jaouni et al recruited participants before OM was developed.”® The prophylaxis and treatment were not
investigated separately, and participants were receiving honey before OM occurred, and when the children experienced
OM with grades III and V. Compared with the control group, the incidence of grade III and V OM was significantly
reduced in the honey group (20% in honey versus 55% in control; P=0.02). Mishra and Nayak enrolled participants
before OM occurred.”” The incidence of OM was considerably lower in the experimental group (honey and tulsi ice
cubes) as compared to the control group (plain ice cubes). Forty percent of the children experienced OM (mild-moderate)
in the experimental group and 90% (65% mild-moderate OM and 25% severe OM) in the control group on day 5
(p<0.001). As well as the assessment on the 15th day showed that all OM was at mild-moderate grade, and the incidence
of OM was 15% in the experimental group and 80% in the control group (p<0.001). The severity of OM was significantly
reduced in the experimental group compared to the control group (0.4+0.50 vs 1.75+0.96, p=0.001) on day 5 and day 15
(0.15+£0.36 vs 1.1+0.71, p= 0.001). The severity of OM was significantly reduced on follow-up days in the honey group
compared to the control group (p<0.01), and 12% of the children achieve a recovery on the third day in the experiment
group. The rate of the grade 0 differs significantly between both the groups, which was 50% on the 5th day and 92% on
the 7th day in the honey group, and 8% on the 5th day and 54% on the 7th day in the control group (p<0.01). All children
recovered from OM on day 9 in the honey group and on day 13 in the control group.

Discussion

We focused on the effect of oral care treatment with honey products in the treatment of chemotherapy-induced OM in
paediatric patients. Based on the evidence reported in our study, honey products have a beneficial effect on the treatment
and prophylaxis of OM. Honey significantly decreased the OM grade and provided faster healing for OM in included
studies. Honey can treat grade I, 11, and III chemotherapy-induced OM, and prevent patients from developing severe
chemotherapy-induced OM in children. To the best of our knowledge, no data was reported on the disadvantages of
conventional honey in OM patients except for Manuka honey, which failed to show positive results. Our report represents
the recovery time of OM and the severity of OM was different from lab to lab or hospital to hospital. However, in terms
of treatment, the recovery time of OM was reported in four studies and showed statistical significance between the honey
group and the control group.'>**** Concerning grades of OM, very limited data is available. The present report reflects
that honey treatment in grade V. OM may not be significant compared to grade I, II, and IIT OM.'*?*2® However, the
severity of such conditions may decrease during chemotherapy.'**¢2° So far co-infection has not been considered by any
researcher except Al Jaouni et al and the results of this study showed a statistically significant reduction of bacterial and
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fungal infections among paediatric cancer patients undergoing chemo/radiotherapy who are receiving honey as an
intervention for OM.%® Honey + Tulsi (ratio not reported) showed the best effect as compared to cryotherapy.29

The potential limitation of our present search is the limited number of data, while no data are available on
chemotherapy drugs used in recovery. Moreover, yet to explain the effectiveness of honey products in the prevention
and treatment of OM, authors accept scientific flora carry out further investigations that are needed. Honey as a more
economical treatment enables it to be the intervention of choice for OM.?' Honey shows a significant effect without sex
disparity.>* Globally, studies have proven that radiotherapy, chemotherapy, or a combination of both can cause OM.*?

Honey reduced the recovery time and the stage of OM, which made it an effective intervention in the prevention and
treatment of OM in paediatric oncology patients. Furthermore, not only has been shown to have the capability for healing
injured tissues but it is also a more economical treatment, and it has fewer side effects compared to synthetic drugs.

Conclusion

In conclusion, this study suggests that honey must be included as one of the treatments or prevention of choice for the
grade I, II, and III chemotherapy-induced OM. However, further studies on the treatment and prevention of chemother-
apy-induced OM in children are needed due to the different pathomechanism between radiotherapy and chemotherapy
and the characteristics of OM in children healing faster than in adults.
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