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Abstract. — OBJECTIVE: Burning mouth syn-
drome (BMS) is generally characterized by oral
mucosa burning in the absence of any medi-
cal and dental reasons. The findings of previ-
ous studies or reviews are generally ambigu-
ous. Therefore, the aim of this study was to re-
view the findings of previous studies of random-
ized controlled trials (RCTs) for pain as evalu-
ated by Visual Analogue Scales (VAS). VAS is
a validated, subjective measure for acute and
chronic pain

MATERIALS AND METHODS: A search of
PubMed/MEDLINE/ScienceDirect and Embase
up to 2020.

RESULTS: By following the criteria of exclu-
sion and inclusion, the papers were examined
and divided into two categories, one based on
BMS and the other that used alpha-lipoic acid to
treat BMS. The reviewed results were compared
in terms of methodology, size of sample, out-
comes, and results.

CONCLUSIONS: Some studies showed posi-
tive results of using ALA to treat the BMS, but
these findings need more improvements, and
more investigations are required.
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Introduction

Burning mouth syndrome (BMS) is a chronic
condition which is characterized by a feeling of
burning of intraoral mucosa in lack of presence of
a systemic or local reason. The World Health Or-
ganization (WHO) adds that Burning Mouth Syn-
drome (BMS) is characterized by a significant
disturbance in functions of the mouth and facial
or emotional distress'. The definition of burning
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mouth syndrome according to the Internation-
al Headache Society (IHS) is, “a numbness or
burning sensation in the oral mucosa that occurs
for more than two hours/day over three months
or more with no presence of clinical variations”.
These sensations may be associated with pares-
thesia, dysgeusia and xerostomia. The commonly
affected part is the tongue tip. It mainly affected
women during and after menopause?’.

Historically, there is important heterogeneity
in BMS definitions which are used in literature;
with many studies' having patients whose sen-
sation of burning is capable of being attributed
to a basic condition. After its appearance in
the 1800s in literature*, the BMS is referred to
as tomatodynia, glossopyrosis, burning mouth,
glossodynia and oral dysesthesia'®. The rate of
BMS prevalence varies worldwide; the range can
be reported from 0.7% to 8% based on various
data’. It appears in women 7 times more than in
men®. Almost all subjects who have BMS are peri
and post-menopausal women having symptoms
exhibiting between 3-12 years with the inception
of menopause®’. BMS rarely happens before 30
years and the mean age is between 59 and 61
years’.

In terms of etiology, BMS is poorly managed
and understood. It is generally characterized by
discomfort and oral pain with no systemic or lo-
cal symptoms connected with stomatodynia. This
condition due to various factors makes its diag-
nosis very difficult. The present knowledge about
BMS treatment and causes was detailed. It is an
idiopathic, painful, and chronic condition charac-
terized by pain, itching, burning, or scalding of
mucosa with no evident symptoms®. Patients hav-
ing BMS can be categorized into three groups: (i)
patients who have neuropathy of peripheral small



S.S. Algahtani

fibre, (ii) patients with neuropathy of sub-clinical
central trigeminal and (iii) patients who experi-
enced inhibitory dopaminergic deficiency’. That
is why much attention has been paid to peripheral
and central nervous system dysfunction recently.

The most observed disorders in patients who
have BMS are depression, anxiety'” and poor
sleep'"'2. It is interesting to observe that in a study
of 200 BMS patients'?, disturbance in sleep is
positively correlated with depression and anxiety.
However, more work is required to check the rela-
tion between sleep disturbance and BMS.

Treatments for BMS

Currently, there are no effective treatments
available to manage BMS, however, hormone
replacement therapy (HRT); anticandida agents;
medicine for ulcers; psychotherapy; benzodiaz-
epines; inhibitors of serotonin uptake and anti-
depressants are used to treat BMS!. Available
treatments can be grouped into three categories:
topical, systemic, and behavioral treatments'.

Clonazepam has been used both systemically
and topically to treat BMS, and it has been shown
to minimize symptoms in both the long term and
the short term>1316, However, it can cause psy-
chological and physiological dependence’. Other
side effects include fatigue, xerostomia and leth-
argy'®. A neuropeptide, which is extracted from
chili peppers called Capsaicin, can be topically
used to manage BMS. It binds to TRPV1, reduces
the number of their receptors, and leads to long
term numbness of pain receptors against heat>’!’,
This method provides long-term relief despite
the fact that it may increase burning soon after
treatment'®. Gabapentine, which is used to treat
the conditions of neuropathic pain successfully,
when used with Alpha-lipoic acid (ALA), reduces
the symptoms of BMS*7. In some cases, it has
been shown that ALA, an antioxidant has a role
in nerve repair, improves the symptoms of BMS
but these studies possess heterogeneity and in-
consistency®>'*. The use of ALA is preferred as
first-line therapy, especially for those who do not
want regular prescriptional medicines®.

Alpha-Lipoic Acid

ALA Alpha-lipoic acid is produced in humans
in small quantities. It is essential for the function
of many oxidative enzymes, which are involved
in metabolism. It is currently known for various
biochemical activities and it also acts as a metal
chelating agent and biological anti-oxidant, it
reduces the oxidized forms of anti-oxidants i.e.,

GSH (glutathione), vitamins E and C, and it acts
as a modulator for signal transduction of many
pathways!®.

Alpha Lipoic acid is also present in different
food like meats, broccoli, and spinach. It acts
as a coenzyme for various chemical reactions,
while involving in glycolysis, it converts sugar
into energy and regenerates the damaged liv-
er tissues. ALA provides protection to nerve
tissues and the brain, it crosses the barrier of
the hematoencephalic, and it also plays a neuro
regeneration role'’.

Alpha-lipoic acid is a mitochondrial coenzyme
that bears neuroprotective and antioxidant prop-
erties which can excite the production of neural
growth factors®. It has the ability to eradicate
the free radicals and help in nerve repairing?'.
Various clinical trials used this substance to treat
the BMS and investigated its efficiency but the
results are not consistent®.

Role of Lipoic acid in treating BMS

The results of the Cochrane Collaboration sys-
tematic review showed that ALA may be used
systemically to treat patients. ALA may use to
manage the burning mouth syndrome”. ALA
is an important antioxidant. It acts by reducing
the nervous system oxidative damage therefore
used in the treatment and prevention of diabetic
neuropathy®*. However, its role in the treatment
of BMS is not clear. The use of ALA showed
improvements in the intensity of pain in sin-
gle-blinded and unblended studies, while 2 out of
5 double-blinded cases when ALA was associat-
ed with placebo reported the difference in mean
scores of pain®**, Gastric upset and headache are
the most observed side effects of this method,
although they are not significant when compared
with placebo®. Many studies®®?’ revealed that
ALA use did not provide many benefits for mouth
burning when compared with placebo. Hence
more investigations and studies are needed to
describe the effectiveness of Alpha-lipoic acid.
This review presents the efficiency of ALA in the
treatment of BMS.

Materials and Methods

Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) instructions
were used, and the standards of IOM (Institute of
Medicine) for systematic reviews were observed
as a guideline®®*’.
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Search Strateqgy

A search of PubMed/Science Direct/MED-
LINE from 2000 to 2020 was carried out with
the Mesh terms ‘burning mouth syndrome’ and
‘lipoic acid’ and subheadings, ‘prevention and
control’, and ‘therapy’. This search was limited to
the English language. For the entire database of
the Cochrane Library, a similar search with the
same terms was also conducted.

Study Selection

Studies or experiments were excluded initial-
ly on the basis of relevance of abstract and title
proposed by an independent author, studies that
did not involve the clinical outcomes about the
efficacy of ALA in the management of BMS and
those studies which met the criteria i.e., BMS di-
agnosis, randomization, placebo-controlled tri-
al, and the studies that described the efficacy of
ALA in the management of BMS were included
in this review (Figure 1). The eligible abstracts
were reviewed by the authors and disagreements
were solved by consensus, otherwise, the study
was not included. Each study was abstracted.
The primary and secondary outcomes were con-
sidered as a change in pain and relief in related
symptoms.

Results

The results included the eleven stud-
ies9,18,19,23,27,30,31,33,34,38,39’ Whlch used the ALA
(Alpha-lipoic acid) to treat the burning mouth
syndrome. One study out of 10 used ALA
without and with CPT (cognitive psychother-
apy), one assessed the ALA effect with gab-
apentin, as well as without gabapentin and one
study used ALA without vitamins and with
vitamins?***3 (Table I). The regime of these
studies'®-?-73134 generally contained 200 to 800
mg ALA on daily basis for two months. The
studies*?”** which used the comparison of
the change in pain between placebo and ALA
showed no difference significantly.

In terms of improvements, five stud-
ies!®1930:31.3 presented a significant variation
between placebo and ALA. Two studies®®?! that
combined the ALA with other treatments (CPT
and gabapentin) also showed improvements in
symptoms more than the results of only ALA,
not combined with other treatment. In two
studies®”**, gastric upset and headache were the
commonly reported effects of ALA but their
occurrence rates were not different from that
of placebo.

Clinical Trials (Randomized)

133 Papers Retrieved

47 Excluded
l —_— On language base and
duplicates
86 papers selected
75 Excluded
_—
On the bases of Study
11 papers Design and other
assessed reasons

Figure 1. The search process.
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Table I. Summary of studies reviewed sorted by year and author.

groups and cycle wasrepeated

Number
Author Regime of subjects Outcome Results summary
Femiano et al" 600 mg/day for 20 days, then 42 Symptoms (Non- 76% improvements (63%
2000 200 mg/day for 10 days; specific) at 30 days in crossover with placebo)
placebofor 30 days. 14% was significant
Crossover: placebo treated Symptoms of burning 40% placebo vs. 97%
with test regime
Femiano and 200 mg TID for 60 (non- specific VAS) at Improvement at 2 m weakening
Scully 20023 2 months 2and 12m of symptoms in 27% vs. 100%
placebo at 12 m (significant)
Femiano et al Group A: use tranquillizer 40 Had BM for between In group A: 4 patients showed
2004% Group B: not use tranquillizer 2-12 months, and improvements in symptoms
Each group was given 200 mg hypochondriacal with with ALA, 7 patients exhibited a
(3 times/day) with a a visible cancerophobia aminor decrease in burning, 2
gastroprotector (150 mg showed a deteriorating and 7 had
ranitidine per day) for the showed no change. In group B:
duration of two months 11 patients exhibited a complete
resolve, 4 reported improvements
in symptoms, 3 observed a
Small reduction and 2 reported
no change
Lopez-Jornet 800 mg per day for eight weeks 39 Burning VAS at Not improved significantly
etal 2009* land2m
Carbone et al Group 1: 400 mg ALA+ Vit 52 VAS Both groups exhibited
2009% Group 2: 400 mg ALA TO = baseline improvement, but no
Group 3: placebo 2 times per T1 = two weeks, difference was reported in
day (Duration of treatment T2=four weeks groups
was 8 weeks with the follow-up T3 = four weeks,
of 2 months T4 =end
Then 2 months of
follow-up
Cervigon et al Oral application of Alpha-lipoic 10 4 patients had severe 3 patients improved slightly
2009% acid (600 mg per day) and symptoms, 5 had while the remaining showed
y-linoleic acid (360 mg per day) moderate and 1 had no improvements
was given for 8 weeks. mild symptoms
Cavalcanti and TID (200 mg) for thirty days, 31 Symptoms (Non- Not improved significantly
da Silveira then washing for 20 days, then specific) and VAS
2009% treatment of placebo for 30 days score at 30, 50
crossover: tx with placebo switched and 80d

Continued

Discussion

In terms of treatment and etiology, BMS is not
clearly understood. This condition is described as
pain in the mouth without any observable symp-
toms. To understand the risk factors for BMS many
factors have been considered as possible reason
including systemic, psychological and local char-
acteristics™*%. Due to the lack of well-defined and
correct etiology, many methods have been proposed

and used to treat patients with BMS. However, such
treatments do not consider the causes of BMS in the
mouth. Furthermore, a completely effective treat-
ment method for BMS is currently not available.

As mentioned earlier, ALA is important for the
functioning of many oxidative enzymes, although
it produces in very small quantities in the human
body'®*. It acts as a coenzyme, improves the metab-
olism of glucose and produces energy in the form
of ATPY.
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Table | (Continued). Summary of studies reviewed sorted by year and author.

and cycle wasrepeated

Number
Author Regime of subjects Outcome Results summary
Marino et al Group 1: 250 mg capsaicin in 28 After 2 months, Groups 1, 2, and 3 showed
2010% 50 ml of water VAS baseline that they are superior to group 4
Group 2: ALA 400 mg two (placebo) but group 1 was the
times per day only group that showed
Group 3: rinse orally with lysozyme improvements after 2 months
lacto-peroxidase 5 times per week
Group 4: rinse orally 3 times
per day with 0.05 g boric acid
(dissolved in 100 ml of DW)
for the period of 8 weeks
Lopez-Jornet TID (200 mg) for thirty days, then 31 Symptoms (Non- Not improved significantly
etal 2013° washing for 20 days, then treatment specific) and VAS
of placebo for 30 days crossover: score at 30, 50
tx with placebo switched groups and 80 d

etal 2015" placebo: 29 participants/

treated: 25 participants

Lopez-D’alessandro | Group 1: 600 mg ALA per day 20 in 0 =no burning, Groups 1, 2, and 3 showed more
and Escovich, Group 2: 300 mg GABA per day each 1 =burning only at improvements than 4, 5 and
2011% Group 3: ALA + GABA group 1 place of the Tongue 6 (placebo)
Group 4, 5 and 6: 100 mg starch 2 = burning at two places
placebo per day 100 mg/day for the (tongue and gums, tongue
period of 2 months and lips, and tongue
and palate)
3 =three areas
4 = burning in whole
mouth
Palacios-Sanchez TID (200 mg) for two months 54 VAS score of 64% improvement with ALA vs.

burning at 2 m

27.6% improvement with
placebo, significant

When ALA was compared with placebo, im-
provements were observed. These studies?’ also
suggested that psychological factors related to BMS
must be considered. Other studies compared ALA
with placebo, as well as other groups i.e., capsaicin®
and GABA®' showed positive findings. Cavalcanti
and da Silveria’’ maintained treatment only for a
month while other studies compared treatments for
two months. However, this duration did not affect the
treatment, because the only study with no positive
effects of ALA for BMS* was used for 2 months®,

Conclusions

The efficiency of ALA is still controversial be-
cause only some studies showed positive results
greater than placebo. More studies could provide
more knowledge about its effectiveness.
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