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Abstract

Introduction: Oral submucous fibrosis (OSMF) is a well-known precancerous oral
lesion, characterized by scarring, tissue fibrosis, and premalignant lesions. The goal of
clinical treatment is to reduce inflammation and improve patients' quality of life by
enhancing mouth opening among others. Antioxidant treatment has shown promising
results in inducing regression of lesions and preventing OSMF in high-risk individuals.
This study investigates the effectiveness of various antioxidant agents against OSMF.
Materials and Methods: The study followed PRISMA guidelines and searched three
scientific databases: PubMed, Web of Science, and Scopus, using specific algorithms
related to “antioxidant treatment,” “burning sensation,” and “mouth opening.” The
quality assessment of controlled clinical studies adhered to Cochrane guidelines.
Results: The analysis included 19 clinical trials comparing different treatments,
including various antioxidants. Aloe vera, curcumin, and lycopene, among others,
showed positive outcomes in treating OSMF by improving burning sensation, mouth
opening, tongue protrusion, and cheek flexibility.

Conclusion: Antioxidant therapies are found to be effective in treating OSMF, even
when compared to conventional treatments such as corticosteroids. The study high-

lights the need for further research and standardization of clinical protocols.

KEYWORDS
antioxidant treatment, burning sensation, mouth opening, OSMF (oral submucous fibrosis),
premalignant oral lesions

development of OSMF.* Recently, altered levels of several oxidative

stress markers such as malondialdehyde and 8-hydroxy-2'-

Oral precancerous lesions are clinical presentations of the oral mucosa
that have the potential to transform into cancer and are known as
“potentially malignant disorders”.* Oral submucous fibrosis (OSMF) is
a common oral precancerous lesion, mostly in Asian countries, espe-
cially in areas with a culture of betel nut chewing. It is a chronic dis-
ease that causes scarring, tissue fibrosis, and precancerous lesions.?
OSMEF is possibly the most common oral mucosal disorder among reg-
ular chewers of betel nut in its various forms.® Genetic predisposition

to the effects of toxic substances plays an important role in the

deoxyguanosine (8-OHdG) and antioxidant enzymes such as superox-
ide dismutase and ceruloplasmin have been found in patients with
OSMEF. This demonstrates the role of oxidative stress in the pathogen-
esis of OSMF.>® The objectives of clinical treatments are to relieve
troublesome symptoms and improve mouth opening to enhance the
quality of life for patients. Current methods of treating OSMF vary as
there is no standardized treatment protocol.2 Antioxidants are com-
pounds used by aerobic organisms to protect themselves from oxida-

tive stress induced by free radicals and reactive oxygen species. They
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FIGURE 1

Flow chart following the PRISMA statement (2020), in which the study selection process and results of the bibliographic search

for this systematic review are graphically represented, including reasons for excluding some of the studies.

are mainly used in the treatment of premalignant oral lesions and in
preventing the recurrence of the initially treated lesion.” Lycopene is
a potent and important antioxidant that has twice the oxygen-
neutralizing capacity of beta-carotene. It is a safe and reliable drug
used as a first-line treatment in the initial management of OSMF, and
other premalignant pathologies. In fact, there are recent works that
support it.”® Aloe vera, due to its high concentration of antioxidants,
helps neutralize free radicals and has been used to alleviate symptoms
or prevent diseases related to oxidative stress.”'° Curcumin is a plant
phenol widely used as a spice (in curry) and food coloring agent. It has
antioxidant activity that can significantly reduce oxidative stress
levels.** In vivo and in vitro studies have shown that antioxidant treat-

ments can prevent the initiation of DNA damage and are involved in

anti-promotion mechanisms such as apoptosis.*® They are primarily
used for preventing lesions in high-risk individuals. This study aims to
review the existing literature on the effectiveness of antioxidant com-

pounds in OSMF treatment.

2 | MATERIALS AND METHODS

The present systematic review was conducted following the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
statement.’? The study was registered in PROSPERO with the registra-
tion number CRD42023428709. The databases used for the literature
search were Medline-PubMed (United States National Library of
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FIGURE 2
High risk of bias; Green: Low risk of bias.

Medicine), Web of Science, and Scopus. The objective was to identify
articles on antioxidant treatments in patients with OSMF in order to
address the following PICO question®: “Can antioxidant treatments be
effective in patients with Oral Submucous Fibrosis, reducing the burning
sensation and improving mouth opening and which one shows better
improvements?” P (population): Patients with OSMF. | (intervention):
Treatment with antioxidant compounds. C (comparison): Compared to
control group or non-antioxidant treatments or other antioxidants. O
(outcomes): Treatment efficacy assessed through the parameters: O1.
Burning sensation, O2. Mouth opening, O3. Tongue protrusion and cheek
flexibility.

Scientific articles published in scientific databases were selected
according to the following inclusion criteria:

-Study design: studies on humans, > 5 patients, randomized clinical
trials, prospective and retrospective cohort studies, and controlled
randomized clinical trials; publications in English or Spanish between
January 2010 and December 2022.

-Patient: patients with OSMF.

-Intervention: Treatment with antioxidant compounds, especially

aloe vera, curcumin, and lycopene. Type of control: OSMF patients

Evaluation of risk of bias of randomized studies according to the Cochrane guidelines. Yellow icon: Unclear risk of bias; Red icon:

who have been treated with other pharmacological OSMF therapies
or other antioxidants or placebo.

-Outcomes: Studies providing data on the efficacy of antioxidant
treatment in relation to the burning sensation in the mouth, improve-
ment in mouth opening, and/or assessing treatment efficacy through
visual and palpation examination of the oral cavity, among others.

Literature reviews, systematic reviews or meta-analyses, in vitro
and animal studies, as well as expert reports, were excluded. Studies
that lacked clarity in their data or required further clarification were
also excluded.

An automated search was conducted in the three aforementioned
databases to identify the PICO question (PubMed, Scopus, and Web of
Science). The Boolean search algorithms applied in the three databases
used the following keywords: oral submucous fibrosis, antioxidant treat-
ment, burning sensation, and mouth opening. The literature search was
conducted using the combinations of the following Medical Subject
Heading (MeSH) and text key words: ((“antioxidant s”[All Fields] OR
“antioxidants”[Pharmacological Action] OR “antioxidants’[MeSH Terms]
OR “antioxidants”’[All Fields] OR “antioxidant”[All Fields] OR “antioxida-
ting”[All Fields] OR “antioxidation”[All Fields] OR “antioxidative”[All
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Fields] OR “antioxidatively”[All Fields] OR “antioxidatives”[All Fields]
OR “antioxidizing”[All Fields]) AND (“therapeutics’[MeSH Terms] OR
“therapeutics”[All Fields] OR “treatments”[All Fields] OR “therapy’[-
MeSH Subheading] OR “therapy”[All Fields] OR “treatment”[All Fields]
OR “treatment s”[All Fields]) AND (“oral submucous fibrosis™[All Fields]
OR “OSMF”[All Fields])) AND (2012:2022[pdat]). The keywords were
combined using the operators AND, OR, NOT to obtain the best search
results. For the article selection, the initial screening was done based on
the title and study type. After this first selection, screening was con-
ducted by reading the abstracts, and once included, each full article was
analyzed based on the type of antioxidant used for OSMF treatment
and the number of patients with OSMF treated.

Risk of bias assessment was conducted to analyze the methodolog-
ical quality of the included articles, considering rigor, credibility, and
study relevance. The quality assessment of controlled clinical studies
was conducted following the Cochrane Handbook 5.1.0 guidelines
(http://handbook.cochrane.org). Publications were considered “low risk
of bias” when they met all the criteria, “high risk of bias” when one or
more criteria were not met, indicating a potential bias that weakens the
reliability of the results, and “unclear bias” (either due to lack of infor-

mation or uncertainty regarding the potential for bias).!*

3 | RESULTS

A total of 97 articles were obtained from the initial search process:
Medline-PubMed (n = 32), Scopus (n = 51), and the Web of Science
(n = 14). Out of the publications analyzed, 23 were identified as
potentially eligible articles through screening by titles and abstracts.
The full-text versions of the identified articles were acquired and sub-
jected to a comprehensive evaluation. Consequently, a total of 19 arti-
cles fulfilled the predetermined inclusion criteria and were ultimately
incorporated into this systematic review according to the flowchart of
Figure 1. The articles were classified based on their risk of bias
according to the criteria of Figure 2.

All the studies measured the progression of the OSMF in terms of

mouth opening®®™3® 17 articles reported on burning sensation,?¢"33

15-18,21,26,28,31,33

16 articles discussed tongue protrusion and 8 articles

examined cheek flexibility.141821-242831 Regarding the type of the
study, 17 articles were prospective clinical trials,*>1¢8-2527-33 1 was a
parallel-group randomized monocentric trial,!” and 1 was a prospective,
randomized, single-blind study.?® A total of 1721 patients were treated.
Table 1 shows a classification of the data extracted from the studies
included in this systematic review, which contains the treatments for
OSMF used in each case and the main characteristics of the interven-

tion, as well as the main conclusions obtained in each of the studies.

4 | DISCUSSION

In this systematic review, the results obtained from the use of antioxi-
dant compounds for treating OSMF were studied. The main objective

was to evaluate the efficacy of these treatments on the variations of

burning sensation and mouth-opening parameters in OSMF. Second,
the effectiveness of these compounds in improving tongue protrusion
and cheek flexibility was also evaluated and, finally, the efficacy
between the different types of antioxidant treatments was compared.

All the antioxidant treatments examined in this systematic review
demonstrate potential for enhancing the various selected parameters.
Nevertheless, owing to the extensive diversity of treatments, pharma-
ceutical formulations, combinations, durations, and other factors, the
determination of the most effective antioxidant treatment presents
challenges.

All patients treated with aloe vera showed an improvement in the
parameters mouth opening,'8232428-30 byrning sensation,!®2324.28.29
tongue protrusion?>2428 and check flexibility.18232428 |n addition,
aloe vera showed better results when compared to curcumin®’ or
other antioxidant compounds.®242% However, if we compare the
effects of spirulina with aloe vera, we can conclude that spirulina
shows major clinical improvements.*° Aloe vera contains many antiox-
idants, including a-tocopherol (vitamin E), carotenoids, ascorbic acid
(vitamin C), flavonoids, and tannins.* For decades, a multitude of
studies have demonstrated that aloe vera has important therapeutic
uses in the management of different disorders such as diabetes, skin

35-37 and also oral lesion such as oral

injuries, digestive tract disorders,
lichen planus®® or recurrent aphtous ulcers.®?
Curcumin showed a significant improvement in the different vari-

ables studied, alone?¢25:29:31

or together with other compounds such as
piperine and/or lycopene.r”?! However, in comparison to other com-
pounds such as cortisone?® or aloe vera,?° curcumin exhibits relatively
lesser improvements. Curcumin exhibits a strong antioxidant effect
through freeradical-scavenging and enzyme inhibition activities*® and
has been used as therapeutic agent in wound healing, diabetes, Alzhei-
mer disease, Parkinson disease, cardiovascular disease, pulmonary dis-
ease, and arthritis.** Although its use in oral pathologies is not so well
known, several studies have demonstrated its benefits in this area.*?

Regarding the compound lycopene, numerous studies have
shown statistically significant improvements in the parameters of
mouth opening, tongue protrusion, and cheek flexibility.2%273132 A
significant improvement in the reduction of burning sensation was
only demonstrated in the studies of Johny et al. 2019 and Arakeri
et al. 2020.2°32 Lycopene has been also demonstrated to exert
synergistic effects with other antioxidants,*® as seen in the above-
mentioned study where lycopene together with piperine and curcu-
min show a significant improvement in all the parameters studied.'?
Lycopene has demonstrated potential therapeutic applications in vari-
ous pathological conditions, offering protection against oxidative
damage to lipids, proteins, and DNA. Additionally, it exhibits the abil-
ity to modulate cell growth and plays a role in immune and inflamma-
tory processes. The investigation of lycopene's uses has been
undertaken in several disorders, including cardiovascular diseases,
neuronal diseases, different skin disorders, and various cancer types.**
Lycopene also shows promising potential as an antioxidant treatment
modality for oral leukoplakia, gingivitis, and periodontitis.*®

Although most of the studies included in this systematic review

analyze treatments with aloe vera, curcumin, or lycopene, there are
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also some studies that examine other antioxidant treatments such as
spirulina and oxitard. Spirulina strongly induces antioxidant enzyme
activity, helps to prevent lipid peroxidation and DNA damage, and
scavenges free radicals this antioxidant activity makes it a potential
treatment for different diseases as chronic obstructive pulmonary dis-
ease, muscle damage, and cardiovascular diseases among others.*®
Different studies included in this review demonstrate that spirulina
together with mouth exercises improves significantly all the parame-
ters analyzed in this review?? and it has even been shown, as men-
tioned above, that spirulina alone shows better results in mouth
opening than aloe vera.3® Although less common, this compound has
also been shown to be effective in other oral pathologies such as oral
lichen planus and periodontitis.***”

Oxitard is an herbal antioxidant formulation containing the extracts
of Mangifera indica, Withania somnifera, Daucus carota, Glycyrrhiza gla-
bra, Vitis vinifera, powders of Emblica officinalis and Yashada bhasma;
and oils of Triticum sativum.?® The number of studies on the efficacy of
oxitard is very limited and most of them are those included in this
review. Oxitard has been demonstrated to significantly improve mouth

opening,ls’z'f”:"3 tongue protusionls’zf"33 26,33

and burning sensation,
even with better results than aloe vera.2*

The wide variety of studies, but without a specific clinical proto-
col, as well as the numerous differences in the pharmaceutical forms
used, make it challenging to select an antioxidant of choice for treat-
ing OSMF. Several compounds, including aloe vera, curcumin, lyco-
pene, and oxitard have shown improvements in the studied
parameters related to the symptomatic expression of this disease.
These studies suggest that antioxidants could be an alternative to
conventional treatments such as those based on corticosteroids, but
further assays to establish more precise conclusions are needed.

This systematic review presented some limitations. First of all, the
topic under investigation requires a greater number of studies that
delve deeper into treatments with antioxidant compounds for OSMF,
involving a larger population sample. Besides, the variability in the
follow-up period may have influenced the results in favor of one treat-
ment over another. It is evident how antioxidant treatment is underva-
lued compared to other conventional treatment types. The results may
also be limited due to a lack of an official and standardized protocol
established by the scientific community, which should clearly define the

ideal antioxidant or combination thereof for OSMF treatment.

5 | CONCLUSION

Whitin its limitations, this systematic review suggests that antioxidant
compounds such as aloe vera, curcumin, and lycopene, among others,
are effective in improving the parameters of burning sensation, mouth
opening, tongue protrusion and cheek flexibility in OSMF. Likewise,
antioxidant treatments have been shown to obtain beneficial results
comparable to conventional treatments. This could highlight that they
could be an alternative to the use of corticosteroids. However, it
stands out the need for more clinical studies in humans that deeper

into these treatments, adapting to clinical needs, as well as the

\18;:‘1[171 Pathology & Medicine (:—WI LEYJ—:W

standardization of methodologies that allow for the establishment of

an official and standardized protocol for healthcare professionals.
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