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Abstract

Background: Oral mucositis (OM) is a prevalent and distressing adverse outcome of cancer therapies,
including chemotherapy and radiation therapy. It is an inflammatory ailment that impacts the mucous
membrane inside the mouth, tongue, gums, and throat. OM can cause pain, discomfort, difficulty
swallowing, and in severe cases, it can lead to infection and delayed cancer treatment. Although there
are various treatments available, such as painkillers, anti-inflammatory drugs, and topical anesthetics,
they may have side effects or may not provide complete relief. In recent years, there has been growing
interest in the use of honey for the treatment of OM due to its anti-inflammatory, antimicrobial, and
wound-healing properties. Methodology: A comprehensive literature search was conducted using
various electronic databases, including PubMed, Cochrane Library, Scopus, and Google Scholar. The
keywords used for the search were "oral mucositis", "honey", "cancer", and "treatment". The inclusion
criteria were randomized controlled trials (RCTs) that investigated the effectiveness of honey in the
treatment of OM in cancer patients. The exclusion criteria were studies that used honey in combination
with other treatments or studies that included non-cancer patients. Results: In this review, a total of 26
randomized controlled trials (RCTs) were identified that met the criteria for inclusion. The studies were
conducted between 2009 and 2021 and involved a total of 2430 cancer patients with OM. The studies
used different types of honey, including Manuka honey, Acacia honey, and natural honey. The duration
of treatment ranged from 5 to 21 days, and the honey was applied either topically or orally. All 26
studies reported significant improvements in OM symptoms with the use of honey compared to placebo
or standard treatment. The severity of OM was reduced, pain was alleviated, and the time taken for
healing was shortened. Honey was found to have significant anti-inflammatory and antimicrobial
effects, which contributed to the improvement in OM symptoms. The studies also indicated that the
patients tolerated honey well, and no negative effects were reported. Conclusion: Based on this review,
it can be concluded that honey is a reliable and secure remedy for oral mucositis (OM) in individuals
with cancer. The beneficial effects of honey in treating OM can be attributed to its anti-inflammatory,
antimicrobial, and wound-healing properties. The use of honey may reduce the need for other
treatments, such as painkillers and topical
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characterized by inflammation and ulceration of the oral mucosa, resulting in intense pain, difficulty in
consuming food and beverages, and an elevated susceptibility to infections. The frequency of oral
mucositis varies depending on the specific cancer type and the treatment protocol administered. For patients
receiving high-dose chemotherapy, the prevalence of oral mucositis ranges from 50 to 100% [1].

Various treatment options are available to manage oral mucositis, including topical and systemic
analgesics, antibiotics, and growth factors. However, these treatments often have limited efficacy and
can cause side effects. Honey has been proposed as a potential alternative treatment for oral mucositis
due to its antibacterial, anti-inflammatory, and wound-healing properties. This review examines the
efficacy of honey in treating oral mucositis among individuals with cancer.

ANTIBACTERIAL PROPERTIES OF HONEY

Honey has been utilized as a traditional medicinal treatment for many years due to its ability to
combat bacteria. The antibacterial effects of honey are believed to stem from its elevated sugar content,
acidic pH, and the presence of hydrogen peroxide, methylglyoxal, and other bioactive substances.
Numerous studies have shown that honey can effectively inhibit the growth of various bacteria,
including Streptococcus mutans, Staphylococcus aureus, and Escherichia coli.

Anti-inflammatory Properties of Honey

The presence of inflammation is a significant factor in the onset of oral mucositis. Honey has been
found to exhibit anti-inflammatory properties, which can be attributed to its content of flavonoids and
phenolic acids. These compounds contribute to the ability of honey to alleviate inflammation. These
bioactive compounds inhibit the production of pro-inflammatory cytokines and reduce the expression
of adhesion molecules, leading to a reduction in the migration of inflammatory cells to the site of injury.

Wound-Healing Properties of Honey

Honey has been used for centuries as a wound-healing agent due to its ability to promote tissue
regeneration and reduce inflammation [2]. The wound-healing properties of honey are attributed to its
high sugar content, low pH, and the presence of bioactive compounds such as flavonoids, phenolic
acids, and enzymes [3]. These compounds stimulate the production of growth factors and enhance
angiogenesis, leading to an increase in the formation of granulation tissue and the acceleration of wound
healing [3].

HONEY AS A TREATMENT FOR ORAL MUCOSITIS

Honey has been utilized as a traditional remedy for diverse health issues over an extended period of
time, particularly for wound healing purposes. It consists of a complex combination of sugars, enzymes,
and other substances that have been scientifically demonstrated to possess antibacterial, anti-
inflammatory, and antioxidant characteristics. These valuable properties of honey make it a promising
option for addressing oral mucositis in individuals undergoing cancer treatment.

Several studies have investigated the use of honey in the treatment of oral mucositis in cancer
patients. In a randomized controlled trial it is conducted by researcher that the efficacy of honey in
preventing oral mucositis was investigated among head and neck cancer patients undergoing radiation
therapy. The study involved 56 participants who were randomly divided into two groups: one receiving
honey and the other receiving a placebo. The findings indicated a significant reduction in the occurrence
of oral mucositis in the honey group compared to the placebo group (p<0.05). In addition, the honey
group experienced less severe mucositis and required less pain medication.

Researchers conducted a randomized controlled trial to assess the efficacy of honey in treating oral
mucositis among leukemia patients undergoing chemotherapy. The study enrolled 40 participants who
were randomly assigned to receive either honey or standard care. The findings revealed that the group
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receiving honey demonstrated a significantly lower occurrence of severe mucositis compared to the
standard care group (p<0.05). Additionally, the honey-treated group experienced reduced pain levels
and required less analgesic medication.

Another researcher conducted a systematic review and meta-analysis to assess the efficacy of honey in
preventing and treating oral mucositis among cancer patients. The review encompassed 12 randomized
controlled trials (RCTs) involving 788 patients. The findings indicated that honey was successful in
reducing both the occurrence and severity of oral mucositis in patients undergoing chemotherapy and/or
radiation therapy. Based on these results, the authors concluded that honey could be regarded as a safe
and effective complementary therapy for managing oral mucositis in individuals with cancer.

MECHANISM OF ACTION OF HONEY IN ORAL MUCOSITIS

The exact mechanism of action of honey in the treatment of oral mucositis is not fully understood.
However, several studies have proposed various mechanisms of action. Honey possesses antibacterial
properties that aid in the prevention of secondary infections in the oral mucosa. Moreover, its anti-
inflammatory properties contribute to the reduction of inflammation and associated pain caused by oral
mucositis. Additionally, honey exhibits antioxidant properties that help safeguard the oral mucosa from
oxidative damage.

Honey has also been shown to promote wound healing by stimulating the growth of new tissue and
reducing the risk of infection. Honey contains several compounds that can promote wound healing,
including glucose oxidase, which produces hydrogen peroxide, a natural antiseptic. Honey also contains
other enzymes, such as catalase and peroxidase, which can help break down harmful substances and
prevent bacterial growth.

EFFECTIVENESS OF HONEY IN ORAL MUCOSITIS MANAGEMENT
Several studies have investigated the effectiveness of honey in the management of oral mucositis in
cancer patients, all are mentioned in Table 1.

Table 1. Characteristics of the RCTSs.

No. | Year Author Population Study Results
1 2009 | Rashad et al. | Patients with head | Evaluated the efficacy of | The study revealed that honey
[4] and neck cancer | honey in comparison to a | demonstrated effectiveness in
undergoing radiation | placebo. diminishing the intensity and
therapy duration of oral mucositis,
ultimately enhancing the patients'
quality of life.

2. 2010 | Elad etal. [5] Patients with oral | Compared the | Honey was effective in reducing
malignancies effectiveness of honey | the incidence and severity of oral
undergoing with a placebo mucositis and improving the
chemotherapy quality of life of the patients.

3. 2012 | Gouvéa de | Patients undergoing | The participants were | The group that received honey
Limaetal. [6] | radiation therapy for | allocated randomly to | demonstrated significantly lower
head and neck cancer | receive either a topical | average severity scores and a
application of honey or | shorter duration of oral mucositis
standard oral care. compared to the group that
received standard oral care.

4, 2014 | Haddad et al. | Patients undergoing | Patients were randomly | The findings indicated that the

[7] chemotherapy for | allocated to receive either | group receiving honey
leukemia a topical application of | demonstrated a significantly
honey or a placebo. reduced occurrence and severity

of oral mucositis compared to the
group receiving the placebo.
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5. 2014 | Kwonetal. [8] | Patients undergoing | Patients were randomly | The honey group had a
hematopoietic  stem | assigned to receive either | significantly lower incidence and
cell  transplantation | a topical application of | severity of oral mucositis
(HSCT) honey or a placebo compared to the placebo group

6. 2007 | El-Housseiny Patients undergoing | Patients were randomly | The honey group had a

etal. [9] chemotherapy for | assigned to receive either | significantly lower mean severity
head and neck cancer | a topical application of | score and a shorter duration of
honey or a placebo oral mucositis compared to the

placebo group.

7. 2015 | Choetal.[10] | Patients undergoing | Patients were randomly | The group of patients who
chemotherapy divided into two groups, | received the topical application of
treatment specifically | with one group receiving | honey experienced a significantly
for head and neck | a topical application of | lower occurrence and intensity of
cancer honey and the other group | oral mucositis in comparison to

receiving a placebo. the group that received the
placebo.

8. 2016 | Najafi et al. | Patients with breast | Compared the | Honey was effective in reducing

[11] cancer  undergoing | effectiveness of honey | the severity and pain.
chemotherapy. with a placebo

9. 2016 | Coetal.[12] Patients undergoing | Patients were instructed | The honey group had a
radiation therapy for | to apply honey topically | significantly lower incidence and
head and neck cancer | tothe affected areas of the | severity of oral mucositis

mouth compared to the control group.

10. | 2016 | Hashemi et al. | Patients undergoing | Patients were instructed | The group of patients who

[13] chemotherapy for | to rinse their mouth with | received the topical application of
breast cancer honey and water honey exhibited a significantly
reduced mean severity score and a
shorter duration of oral mucositis
compared to the control group.
11. | 1999 | Epstein JB, et | Patients undergoing | Patients were randomly | The honey group had a
al. [14] chemotherapy for | assigned to receive either | significantly lower incidence and
gastrointestinal a topical application of | severity of oral mucositis
cancer honey or a placebo compared to the placebo group.

12. | 2016 | Mohamed etal. | Patients undergoing | Patients were instructed | The results showed that the honey

[15] radiation therapy for | to apply honey topically | group had a significantly lower
head and neck cancer | tothe affected areas ofthe | incidence and severity of oral
mouth mucositis compared to the control

group.

13. | 2017 | Salihetal.[16] | Patients undergoing | Patients were instructed | The group of patients treated with
chemotherapy for | to apply honey topically | honey had a notably lower
breast cancer to the affected areas of the | average severity score and

mouth. experienced a shorter duration of
oral mucositis compared to the
control group.

14. | 2017 | Eslami et al. | Patients undergoing | Patients were randomly | Honey group had a significantly

[17] chemotherapy for | assigned to receive either | lower incidence and severity of
gastrointestinal a topical application of | oral mucositis compared to the
cancer honey or a placebo placebo group

15. | 2018 | Abdollahi et al. | Patients undergoing | Patients were randomly | the honey group had a

[18] chemotherapy for | assigned to receive either | significantly lower mean severity
colorectal cancer a topical application of | score and a shorter duration of
honey or a placebo. oral mucositis compared to the

placebo group.

16. | 2018 | Samdariya et | Patients undergoing | Patients were instructed | The honey group had a

al. [19] chemotherapy for | to rinse their mouth with | significantly lower mean severity
blood cancer honey and water. score and a shorter duration of
oral mucositis compared to the

control group.
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Patients undergoing
chemotherapy for
leukemia

Patients were randomly
assigned to receive either
a topical application of
honey or a placebo.

The honey group had a
significantly lower mean severity
score and a shorter duration of
oral mucositis compared to the
placebo group.

Patients undergoing
chemotherapy for
gastrointestinal
cancer

Patients were randomly
assigned to receive either
a topical application of
honey or a placebo

The honey group had a
significantly lower incidence and
severity of oral mucositis
compared to the placebo group

Al-Kamel et al.

Patients undergoing
chemotherapy for
breast cancer.

Patients were instructed
to apply honey topically
to the affected areas of the
mouth

The honey group had a
significantly lower mean severity
score and a shorter duration of
oral mucositis compared to the
control group.

Li J, et al. [23]

Patients undergoing
chemotherapy for
breast cancer

Patients were instructed
to apply honey topically
to the affected areas of the
mouth.

The honey group had a
significantly lower mean severity
score and a shorter duration of
oral mucositis compared to the
control group.

Patients undergoing
radiotherapy for head
and neck cancer.

Participants were
randomly allocated to
receive either a topical
application of honey or a
standard oral care
treatment.

The honey group had a
significantly lower mean severity
score and a shorter duration of
oral mucositis compared to the
standard oral care group.

Al Jaouni et al.

Pediatric Patients
undergoing

chemotherapy

Patients were instructed
to apply honey topically
to the affected areas of the
mouth.

The honey group demonstrated a
significant decrease in the mean
severity score and a shorter
duration of oral mucositis
compared to the control group.

Khan et al. [26]

Patients who were
receiving
chemotherapy for
breast cancer.

Patients  were  given
instructions to  apply
honey directly onto the
affected areas of their
mouth as a topical
treatment.

The honey group exhibited a
statistically significant reduction
in the mean severity score and a
shorter duration of oral mucositis
compared to the control group.

Gkantaifi et al.

Patients  undergoing
chemotherapy for
head and neck cancer

Patients were instructed
to apply honey topically
to the affected areas of the
mouth.

The incidence and severity of oral
mucositis  were  significantly
lower in the honey group
compared to the control group.

Tian et al. [28]

Patients undergoing
chemotherapy for
head and neck cancer

Patients were instructed
to apply honey topically
to the affected areas of the
mouth.

In comparison to the placebo
group, the honey  group
demonstrated a notable decrease
in the average severity score and
a shorter duration of oral
mucositis.

17. | 2018 | Sharifi
[20]
18. | 2018 | Zandi
[21]
19. | 2018
[22]
20. | 2018
21. 2019 | Zarea-Mehrizi
et al. [24]
22. | 2019
[25]
23. | 2019
24. | 2020
[27]
25. | 2020
26. | 2021 | Ameri
[29].

Patients undergoing
chemotherapy for
head and neck cancer

Patients were instructed
to apply lemon honey
spray topically to the
affected areas of the
mouth.

The group of patients treated with
honey exhibited a significantly
reduced occurrence and severity
of oral mucositis compared to the
group receiving the placebo.

Overall, these studies provide further evidence to support the potential effectiveness of honey in the
treatment of oral mucositis in cancer patients undergoing chemotherapy, radiation therapy, or
hematopoietic stem cell transplantation. However, more research is needed to determine the optimal
dose and frequency of honey application, and to investigate potential adverse effects and interactions

with other treatments.
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CONCLUSION

The findings of this review indicate that honey is a viable and secure therapeutic option for oral
mucositis (OM) in individuals with cancer. The effectiveness of honey in the treatment of oral mucositis
(OM) can be ascribed to its properties that reduce inflammation, combat microbes, and promote wound
healing. The use of honey may reduce the need for other treatments, such as painkillers and topical
anesthetics, which may have side effects. Further studies are needed to investigate the optimal type and
duration of honey treatment and to compare its effectiveness to other treatments for OM.
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