Bicarbonate versus Alternative Treatments in
Chemotherapy Oral Mucositis in Children: A
Systematic Review of Randomized Clinical
Trials

ABSTRACT |

Aims: To investigate the effectiveness of alternative treatments (honey, olive oil, aloe vera) in children
with chemotherapy-induced oral mucositis, compared to the use of sodium bicarbonate.

Study design: The study consists of a systematic and qualitative review using the PRISMA 2020
guidelines through a search for articles was conducted in May 2024 in the PubMed, VHL, Embase and
Google Scholar databases, with the following terms in the search strategy: Mucositis AND Child AND
Chemotherapy AND Clinical Trial, including clinical trials that met the eligibility criteria.

Results: Three randomized clinical trials comparing the use of olive oil, honey and aloe vera with sodium
bicarbonate were analyzed and classified as moderate risk of bias. The alternative treatments were
effective in reducing oral mucositis and delaying its onset, with statistically significant differences in
relation to bicarbonate.

Conclusion: It seems that honey, olive oil and aloe vera may be a promising approach to minimizing the
symptoms of this condition, as well as being more accessible and practical options for improving patients'
quality of life.
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1. INTRODUCTION

Oral mucositis (OM) is a debilitating inflammatory condition of the oral mucosa that can affect patients undergoing cancer
chemotherapy and/or radiotherapy.1,2 It is characterized by ulceration and inflammation, causing erythema, intense pain,
dysphagia and consequent weight loss, local infection, as well as a reduction in the quality of life of affected patients.2,3
Studies show that around 40% of patients undergoing chemotherapy can develop MO, and around 90% when combined
with radiotherapy.1,2,4 The incidence of malignant tumors varies according to age group. In children aged 0 to 14, the
rate is around 40.6 per million person-years,5,6 which is three times higher than in adults.7 This is due to the higher
proliferative fraction of basal cells in children.6



Nowadays, alternative medicine is increasingly being used in various areas of health, including dentistry. Alternative
practices such as music therapy, homeopathy, aromatherapy and herbal medicine represent a set of medical care that
acts as a complement to conventional treatments, providing greater well-being and quality of life to patients.8

There is no consensus on the most effective preventive and therapeutic strategies for OM, however, laser therapy,
analgesics, anti-inflammatories, antibiotics and medications are commonly used.9,12 According to Devi et al,13 the most
common treatment today is gargling with warm water, salt and sodium bicarbonate four times a day, associated with oral
hygiene. Another preventive approach includes daily oral assessment, oral hygiene every four hours, application of 0.12%
chlorhexidine with a disposable sponge and moisturizing gel for the mucosa and lips.13

Alternative therapies promote a significant reduction in the severity of OM. The literature identifies cryotherapy, the use of
amifostine, hydrolytic enzymes, ice chips and the electrolytic solution Caphosol.14,15 The use of integrative methods
such as honey, extra virgin olive oil and aloe vera (Aloe barbadensis Miller) stands out.14 These methods are promising
due to the properties present in each product used, as well as the fact that they have been used since ancient times for
medicinal purposes.4 Honey, olive oil and aloe vera have significant results due to their healing, antioxidant, anti-
inflammatory and antimicrobial properties.10,16

Although all these available therapies have been identified, there is no standard treatment for OM.9,12 Although there is a
need to improve knowledge about its prevention and treatment, the literature is still scarce.9 Therefore, the lack of an
effectively effective, valid and accessible system for preventing and treating OM in children raises the need for more
evidence. Therefore, this study aims to present a qualitative systematic review on the effectiveness of alternative
treatments with aloe vera, olive oil and honey compared to sodium bicarbonate in the treatment of OM in pediatric patients
undergoing chemotherapy, as more accessible and promising alternatives.

This systematic review addresses a critical knowledge gap, providing high-quality evidence to inform clinical practice and
guideline development for the management of chemotherapy-induced oral mucositis in pediatric cancer patients. The
findings contribute to the advancement of evidence-based medicine, shaping the future of pediatric oncology care.

2. MATERIAL AND METHODS / EXPERIMENTAL DETAILS / METHODOLOGY

This study is a systematic, qualitative literature review using the PRISMA 2020 guidelines.17 The following question was
posed: Are alternative treatments with honey, olive oil and aloe vera effective in treating oral mucositis in children
compared to sodium bicarbonate? Thus, the PICOS strategy (Population/Patient, Intervention, Comparator and
Outcomes, Study design) consists of: Patient: Children undergoing chemotherapy with oral mucositis, Intervention:
Alternative treatments (honey, olive oil and aloe vera) for oral mucositis, Comparison: Sodium bicarbonate, Outcomes:
Efficacy, prevention and impact on the quality of life of the children in the clinical trials, Studies: Clinical trials in children.
Research Ethics Committee approval was not required as this article is a literature review.

2.1 Search strategy

An electronic search for articles was carried out in May 2024, with no restrictions on language, date of publication or
country of origin. The databases used were: PubMed, VHL and Embase, with the following terms in the search strategy:
Mucositis AND Child AND Chemotherapy AND Clinical Trial. In addition, Google Scholar (gray literature) was searched.
The references of the included articles were reviewed to cover possible additional studies that were not found in the initial
search.

2.2 Eligibility criteria
Clinical trials in children, randomized or not, that used alternative treatments such as honey, olive oil and aloe vera for oral
mucositis due to chemotherapy, compared to the use of sodium bicarbonate, were included. Other types of studies were

excluded.

2.3 Study selection

A detailed evaluation of the articles selected for the study was carried out, taking into account the objectives of this
research. Initially, searches were carried out in the predefined databases, according to the search strategies. All the
results were entered into the citation manager for inclusion in the Rayyan program, where duplicates were excluded, and



the title and abstract were read, excluding the articles that did not meet the criteria. Subsequently, the selected studies
were read in full and included or excluded after independent peer review (HCS, MFSM). When there was no consensus
among the peers regarding the inclusion or exclusion of a study, a third reviewer (GFR) was consulted. The following
parameters were observed: author/year, study design, sample size, interventions (alternative treatments and use of
sodium bicarbonate), results/conclusions.

The CONSORT (Consolidated Standards of Reporting Trial) guidelines were used to assess the quality of clinical trials.
The following criteria were established: sample size, randomization, allocation concealment, blinding and loss to follow-
up.’® The criterion was considered adequate "A" when it was reported by the authors and explained; if it was only
mentioned and not explained, it was established as "B"; and "C" if it was not mentioned. The studies were classified into
levels of quality of evidence: I (high), Il (moderate) and Il (low). The clinical trial that met all the criteria with an "A"
classification or only one "B" was given level I. A study in which all items were rated "A" or "B" and only one item with a
"C" was classified as level Il. Finally, it was classified as level Il when more than one item received a "C" rating.*®

2.4 Protocol and Registration
The review was organized based on the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)

guidelines. It was also registered in the PROSPERO international prospective registry of systematic reviews with the
registration code CRD42024549591.

3. RESULTS AND DISCUSSION

Initially, 271 articles were found in the databases. After removing duplicates, 214 articles were selected based on titles
and abstracts. A total of 38 studies remained for full-text evaluation, and three articles were selected for the final
qualitative synthesis work as shown in the flowchart (Figure 1).

Figure 1. Flowchart demonstrating article screening
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Table 1: Characteristics of the Selected Studies

Author / Study . Evaluations Results / Country
. Sample Interventions ;
Year Design / Follow-up Conclusions
Alkhouli et al RCT 24 patients  CG: NaHCO35%  WHO Scale 1week: TG=CG Australian
2019 " Triole Blind MA: 4/6 TG: Olive Ol 1x / week 2 week: TG # CG
P years Topical use for 2 months (Better olive oil)
Between groups: New Zealand
. CG: NaHCO3 5% TG = CG in weeks
Akhoulietal,  RCT  2OPAICS  Tygippe vera  VWHO Scale 1,5,6,8
2019 Triple Blind ) Solution 70% TG # CG in weeks
years . for 2 months
Topical use 2,3,4,7
(Aloe Vera best)
Middle East
. CG: NaHCO33y%  WHO Scale
Badr et al RCT 26 patients TG1:Honey Pain: VAS TG1/TG2=0M
" Single MA: 3/6 Al ; Every day less severe and
2022 lind TG2: Olive Oil EV i | i th
Blin years Mouthwash unt:j;:;r;: or ess pain than CG

Reference: Belém et al., 2021. Abbreviations: RCT = Randomized Clinical Trial EV = Extra Virgin, VAS = Visual
Analogue Scale, CG = Control Group, TG = Test Group, MA = Mean Age, OM = Oral Mucositis, NaHCO3 =
Sodium Bicarbonate, WHO = World Health Organization.

The three studies selected®1¢ were Randomized Clinical Trials (RCTs) in which the age of the participants ranged from
3 to 17 years and the sample size ranged from 24 to 42 patients. All the studies described how the sample size was
calculated.

The efficacy of olive oil was investigated in two studies.®16 In one of these, delayed OM was observed,!! while the other
compared the efficacy of olive oil and honey on severity and pain.* Aloe vera, on the other hand, was evaluated in
palliative care.® These studies differed in the application of the substances and all used the World Health Organization
rating scale to assess the oral mucosa during the interventions.310.16

The three studies compared alternative treatments to 5% sodium bicarbonate in the prevention of chemotherapy-induced
OM. According to the data analyzed in the study by Alkhouli et al,’° there was less severity of the lesions in the olive oil
group and a statistically significant difference in relation to sodium bicarbonate. Furthermore, in the olive oil group, OM
started later, also with a statistically significant difference. Therefore, olive oil delayed the onset of OM compared to
sodium bicarbonate. The study covering honey and olive oil obtained results compatible with the previous study, as both
obtained less severe OM and less pain compared to the sodium bicarbonate group,® with statistically significant
differences. Similarly, the use of Aloe Vera has shown superior results to sodium bicarbonate in reducing the severity of
OM and delaying the appearance of lesions.16

The three articles presented a moderate and medium level of scientific evidence as shown in table 2.310.16



Table 2: Classification of Levels of Evidence and Justifications

Author / Samplg Randomization Allocation Blinding Losses in LE
Year Calculation concealment follow-up
Alkhouli et ] A: by computer . A: Triple A: reported and
al., 2019 A reporj[ed (www.random.org) C:NM Blind explained I
calculation
Alkhouli et ] A: by computer i A: Triple A: reported and
al., 2019 A repor.ted (www.random.org) C:NM Blind explained .
calculation
Badr et al., ] A: by a statistician not ) B: Single A: reported and
2023 A reporj[ed involved in the study C:NM Blind explained .
calculation

Reference: Belém et al., 2021. Abbreviations: LE = Level of Evidence, NM = Not Mentioned

This review aimed to evaluate the effectiveness of alternative treatments with olive oil, honey and aloe vera compared to
sodium bicarbonate in the treatment of OM in pediatric patients undergoing chemotherapy. Based on the established
eligibility criteria, three studies were found that used these therapies compared to the most common treatment. Thus,
following the criteria previously established for assessing methodological quality, all three articles were classified as level
Il scientific evidence, i.e. moderate risk of bias.

Based on the bibliographic reference of this review, studies310.16 were classified as Level Il evidence, due to the lack of
reporting of allocation concealment, resulting in a "C" classification in this aspect. However, the other criteria such as
sample calculation, randomization, blinding and loss to follow-up were adequately reported, receiving an "A" rating.
Allocation concealment is crucial to avoid bias in the selection of research groups and to mitigate the overestimation of
results.?!

Several supportive therapy options are currently available for the prevention and treatment of OM. However, these
therapies have limitations and are not completely effective.1?222 The treatment commonly used combines oral hygiene
with gargling with a solution of warm water, salt and sodium bicarbonate, administered four times a day.'® Sodium
bicarbonate acts as an alkalizing agent, reducing irritation and inflammation of the oral mucosa, as well as having
antiseptic properties, which promotes pain relief, better healing and prevention of infections.2425

Olive oil, extracted from the fruit of the olive tree, has active components that aid wound healing and can be applied both
topically and systemically.1® One RCT demonstrated the efficacy of olive oil in the management of OM, with significant
improvements observed after treatment.1®6 Additional observational studies highlight the beneficial role of olive oil in the
treatment or prevention of OM.26:27 These findings corroborate the results of the studies reviewed, indicating that OM was
less severe in patients treated with olive oil compared to sodium bicarbonate.

Honey has antioxidant, anti-inflammatory and antimicrobial properties, promoting rapid tissue healing, which makes it
effective for patients with chemotherapy-induced OM.28 Studies have shown a significant reduction in symptom severity
and length of hospital stay,?® in line with the results of Badr et al.® After reviewing 17 RCTs, Yang et al.*° concluded that
honey as an adjuvant treatment for OM is safe and effective. In addition, a RCT involving 150 children showed greater
efficacy of honey compared to chlorhexidine,3! while observational studies also confirm its efficacy compared to analgesic
and antiseptic gel.”32 This evidence highlights honey as an effective, accessible and low-cost treatment, as does Badr et
al.3

Aloe vera, a medicinal plant used for thousands of years, has various therapeutic properties, including analgesic,
antifungal, anti-inflammatory, antiproliferative, anticancer and immunomodulatory actions.3® These actions probably
contributed to the positive results observed in the study,'> consistent with other studies. A clinical trial in patients with
lymphoma and leukemia demonstrated a reduction in the intensity and pain of OM by topical application of aloe vera,3*
supported by in vitro studies suggesting wound healing.3> Also, a systematic review with meta-analysis confirmed the
benefits of aloe vera in reducing the severity of OM.36

However, three RCTs found no significant differences when using aloe vera to treat chemotherapy-induced MO.373 |n
one of these studies, there was no improvement in tolerance to radiotherapy and no reduction in mucositis or pain.3” In
the other two, despite there being no significant difference compared to placebo, benefits were observed in the relief of
MO and side effects.38:3°

As mentioned in the previous paragraphs, studies were found with promising results in the use of alternative treatments,
but some limitations were identified. The scarcity of scientific literature on integrative practices in the treatment of OM, the
lack of studies with a high level of evidence and the absence of a standard protocol. Therefore, there is a need for more
careful clinical trials in the description of their methods and greater attention to the use of herbal medicines in the
treatment of OM. Nevertheless, the lack of a consolidated protocol for the treatment of OM reinforces the importance of
new studies to establish more robust therapeutic guidelines.

However, this study stands out for its many strengths. Firstly, it is a systematic review that carried out a thorough search
of the literature, including up-to-date studies. In addition, only RCTs were considered, which significantly raises the level



of relevance, since these studies are considered the gold standard in scientific evidence, providing scientific rigor, control
and minimization of bias, resulting in a more reliable and relevant analysis for clinical practice.

One of the limitations of this study was the lack of primary studies on the subject, thus encouraging new randomized
clinical trials to be developed. Such alternative practices can provide better well-being, reduce discomfort and improve the
quality of life of patients during treatment.

4. CONCLUSION

Based on this systematic review, although the studies investigating alternative treatments (honey, olive oil and aloe vera)
presented a moderate risk of bias, they demonstrated effectiveness compared to the most common treatment (sodium
bicarbonate) in the management of MO in pediatric patients undergoing chemotherapy. These alternative therapies not
only offer a promising approach to minimizing the symptoms of the condition, but may also represent more accessible and
viable options for improving the quality of life of these patients.
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