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Abstract
Background: Burning mouth syndrome (BMS) has features of a
neuropathy and could be related to the production of the toxic
free radicals that are released in stress situations. Alpha-lipoic
acid is an antioxidant able to increase the levels of intracellular
glutathione and eliminate free radicals. This study aimed to
examine the effectiveness of alpha-lipoic acid in the therapy of
BMS.
Method: This was a double blind, controlled study conducted
for two months on 60 patients with constant BMS. Comparing
alpha-lipoic acid (test) with cellulose starch (placebo), there
was no laboratory evidence of deficiencies in iron, vitamins or
thyroid function and no hyperglycaemia.
Results and Conclusion: Following treatment with alpha-lipoic
acid, there was a significant symptomatic improvement, com-
pared with placebo, with the majority showing at least some
improvement after 2months, thus supporting the hypothesis
that burning mouth syndrome is a neuropathy. This improve-
ment was maintained in over 70% of patients at the 1year fol-
low-up.
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The term ‘burning mouth syndrome’ (BMS) refers to a chronic oral

pain, diagnosed in the absence of any visible mucosal abnormality,

and where psychogenic factors are a possible cause. BMS pain is

mainly described as a feeling that the mouth has been burnt by hot

liquid. In most cases, the discomfort intensifies during the course

of the day (1, 2). Typically, the tongue is affected, but the anterior

palate and lips are also frequently involved (3, 4).

BMS occurs largely, but not exclusively, amongst postmenopaus-

al women. Many cases appear related to psychogenic factors (5–8),

although recently the possibility of a neuropathic aetiology was

muted, as the pain was reduced by local anaesthesia (9), and alpha-

lipoic acid, a free radical scavenger, appeared to reduce the dis-

comfort of BMS in preliminary studies (10).
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Table1. Scoring of BMS

Change in symptomatology Scored as

Worsening ª
Unchanged πª
Slight improvement π
Decided improvement ππ
Resolution πππ

We were therefore interested in evaluating the efficacy of alpha-

lipoic acid in BMS through a double blind, controlled study.

Patients and methods

A group of 96 patients, diagnosed with BMS from a history of con-

stant burning discomfort in the anterior tongue, lower lip or hard pal-

ate, for more than two months, with no relevant drug or medical his-

tory, were examined for evidence of clinical oral mucosal lesions and

alterations in laboratory parameters (whole blood folate, serum vit-

amin B12, serum ferritin, serum glucose, thyroid hormone levels) that

could be responsible for the BMS. A final study subgroup of 60 sub-

jects with BMS (42 females; ages 22–68 years; median 45 years) was

identified with no clinical or laboratory evidence of disease.

The study used two therapeutic protocols, divided at random for

two groups of patients, using lipoic acid as test, and cellulose starch

as control, where neither the patient nor doctor could distinguish

the substance used.

The therapeutic protocols comprised a 2-month trial of alpha-

lipoic acid, in 200 mg oral pills, three times a day (Test) or cellulose

starch, in similar pills, 100 mg/day, three times a day (Control).

The patients were clinically assessed every 15 days, and symp-

tomatology was recorded as detailed in Table 1, based on a visual ana-

logue scale. Patients that reported any amelioration within 4 months

(12 of Control group and 29 of Test group) were given further therapy

for 1 month, with a protocol identical to that used previously.

The study was concluded with a re-evaluation of the results

1 year after commencement of the trial.

Table2. Changes in burning symptomatology using alpha lipoic acid (test) or placebo control (starch) over 2 months

Study groups Worsening Unchanged Slight improvement Decided improvement Resolution Any improvement
n530 n (%) n (%) n (%) n (%) n (%) n (%)

Control 6 (20)* 12 (40)* 12 (40)* 0* 0* 12 (40)*
Test 0* 1 (3)* 3 (10)* 22 (74)* 4 (13)* 29 (97)*

*Test compared with control, P,0.0001
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Table3. Results at 1 year follow-up for changes in burning symptoma-
tology in all subjects who showed an improvement at 2 months, as shown in
Table 2, using alpha lipoic acid (test) or placebo control (starch)

Study groups No change Slight deterioration Significant deterioration
n (%) n (%) n (%)

Control n512 0 2 (17)* 10 (83)*
Test n529 21 (73)* 3 (10)* 5 (17)*

*Test compared with control, P,0.0001

Statistical analysis

The results were analyzed by chi-squared test.

Results

There was a statistically significant symptomatic improvement with

alpha-lipoic acid (97%) used over 2 months, compared with placebo

(40%) (Table 2). Indeed, 87% of patients treated with alpha-lipoic

acid showed resolution or a decided improvement in symptoms,

compared with zero patients taking placebo. None of the patients

had worsening BMS whilst on alpha-lipoic acid, yet symptoms in-

creased in 20% of patients taking placebo. Furthermore, the sig-

nificant symptomatic improvements in BMS treated with alpha-lipo-

ic acid were seen without notable adverse effects.

Follow-up at 12 months showed that any improvement achieved

with alpha-lipoic acid was maintained completely in 73%, whereas

all controls who had improved during the course of the study had

deteriorated to some extent in the interim (Table 3).

Discussion

The diagnosis of BMS is usually made after symptoms are reported

over more than 6 months, although in our experience, most patients

with symptoms lasting 2 months, as in this study, will have genuine
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BMS. The results of the present study indicate that alpha-lipoic acid

is useful in BMS and suggest that it is possible that BMS may be

a neuropathy related to free radical production.

Alpha-lipoic acid (thioctic acid) is a natural antioxidant which

has been available for years in Europe and has been used to treat

radiation sickness, diabetic neuropathy and has also been investi-

gated as a possible HIV-inhibitor (11, 12). Alpha-lipoic acid is a

unique free radical protector as it is both fat- and water-soluble and

thus has excellent bioavailability. Once it enters the cell, alpha-lipoic

acid is broken down into dihydrophilic acid, an even more potent

free radical neutralizer (13, 14). Alpha-lipoic acid also helps to con-

serve other antioxidants, such as vitamin E and C (15), and is able

to chelate heavy metals (16).

Alpha-lipoic acid is a sulphur-containing substance that is readily

converted to and from its reduced form, dihydrolipoic acid. It acts

as a coenzyme in the Krebs cycle; specifically in the decarboxylation

of pyruvate and some other alpha-keto acids (17). Alpha-lipoic acid

may also be hepatoprotective (14, 16).

Alpha-lipoic acid also elevates cellular levels of glutathione

(GSH): low levels of GSH may cause oxidative stress, inflammation

and nerve damage, leading to peripheral neuropathy (17–19). In ani-

mal studies, significant improvements in nerve conduction velocity

have been observed in response to supplementation with alpha-lipo-

ic acid (14).

It is therefore possible that BMS may be a neuropathy related to

free radical production and low levels of intracellular glutathione

and that alpha-lipoic acid may be beneficial in at least some of the

patients with this complaint.
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