Romanian Journal of Oral Rehabilitation

Vol. 17, No.2 April-June 2025

EFFICACY OF DIFFERENT TOPICAL AMITRIPTYLINE
CONCENTRATIONS IN THE TREATMENT OF PRIMARY BURNING
MOUTH SYNDROME

Fatma Fathi Hussein'*, Lama Hussein El-Marssafy?

1. Faculty of Dentistry, Minia University, Egypt, Department of Oral Medicine, Periodontology and Oral
Diagnosis.

2. College of Dental Medicine, Umm Al Qura University, Saudi Arabia, Department of Basic and Clinical Oral
Sciences.

*Corresponding Author: Email: fattma2003@yahoo.com
*Each author's contributions were identical as well.

ABSTRACT

Objectives: To compare and assess the efficacy of different amitriptyline (AMT) mouthrinse concentrations in
the management of the primary burning mouth syndrome (PBMS) versus a placebo-controlled group. Subjects
and methods: 60 patients with PBMS were divided into three groups, each of them involved 20 patients; Group
I and Group Il used AMT 10 mg and 25 mg tablets, respectively, while Group III used a placebo tablet dissolved
in 100 ml distilled water as a mouthrinse for 2-3 minutes 3 times/day for 8 weeks. Severity of the pain was
measured by the Numeric Pain Rating Scale (NPRS), and the Oral Health Impact Profile-14 (OHIP-14) scores
were used to assess quality of life. Any adverse effects of the medication were recorded. Results: All participants
experienced significant pain relief and improved quality of life. Intergroup comparison showed significant
differences between groups I and II at 8 weeks in both scales (p-value < 0.01). Upon comparing groups I and II
with group III, the mean NPRS scores decreased significantly at 2, 4, 6, and 8 weeks, as did the mean OHIP-14
scores at 8 weeks. Furthermore, a highly significant inverse correlation found between the AMT dose and the
scores of both scales. All participants reported no adverse effects during this trial. Conclusion: AMT mouthrinse
effectively relieves the pain linked to PBMS in a dose-dependent manner without causing any systemic or local
side effects.
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INTRODUCTION

PBMS is a persistent neurosensory frequently accompanied by dry mouth and
orofacial pain recurring over two hours dysgeusia.* Pain initially manifests as
every day for longer than three months and milder symptoms in the morning, which
affects the normally apparent oral tissue worsen throughout the day and are relieved
without any local, systemic risk factors, or by drinking and eating. > Unfortunately,
laboratory abnormalities.!” According to PBMS has a substantial and longstanding
population-based  studies, the BMS negative impact on the quality of life (QoL)
prevalence is 1.73% worldwide, with of patients (pts); pts with chronic pain are
females over the age of 50 being the most more probably vulnerable to depression,
vulnerable.> PBMS is characterized by a anxiety, reduced social behaviors, and
bilateral and occasionally unilateral jeopardizing daily activities.
persistent or intermittent intraoral burning Notwithstanding ~ that  the  precise
sensation, paresthesia, or numbness of etiopathogenic mechanisms of PBMS
varying degrees over affected sites, and is remain vague, hormonal imbalances,
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ageing, neuropathy, psychological
disorders, and genetic factors are all being
considered as potential causes.”® In light of
the multifactorial aetiology and complex
nature of PBMS, there is no universally
accepted management strategy.’

Currently, PBMS is thought to be a
neuropathic pain as a of
pathophysiological abnormalities at various
levels of the neuraxis of peripheral and

result

central nervous systems via a variety of
neuropathic mechanisms that have been
proposed by neurological, psychological,
imaging  studies, quantitative
somatosensory testing.>!*!3 Since PBMS
may have a neuropathic origin, different

and

pharmacological (alpha-lipoic acid,
antidepressants, anticonvulsants,
benzodiazepines, antipsychotics,

antiparkinsonian medications) and non-
pharmacological (psychotherapy, laser,
acupuncture) approaches were used to
manage PBMS.!* Nonetheless, the strong
association between PBMS pain, anxiety
and depression provides a biological
justification for using antidepressants in
PBMS treatment.!> Antidepressants offer
adjuvant therapeutic approaches to relieve
chronic pain, especially for pts who exhibit

both depression and neuropathic pain.'

For many types of long-term
neuropathic pain, tricyclic antidepressants
(TCAs) have been recommended as the first
line of treatment. Besides its antidepressant
action, AMT is one of the tertiary amines
TCAs that is commonly prescribed for
chronic neuropathic pain due to its
analgesic effect.!” '8 AMT's complex mode
of action involves the blockage of voltage-
gated K*, Na*, and Ca** channels as well as
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channels for opioid, nicotinic, N-methyl-D-

aspartate, histaminergic, a»-adrenergic,
cholinergic, muscarinic, and adenosine
receptor.!” 1’

Although AMT is effective in
reducing PBMS pain, the undesirable dose-
dependent effects of systemic
administration make it poorly tolerated by
pts. Adverse drug reactions (ADRs) of
AMT include the anticholinergic effect
(such as blurred vision,
constipation, urinary retention, confusion,

side

xerostomia,

and tachycardia), drowsiness, dizziness,
headache, and asthenia.’® Furthermore,
mild and transient liver function tests
abnormalities that return to normal ranges
after drug discontinuation.?!
incidence of seizure occurs when oral AMT
dose is 250 to 450 mg/day.?? Nevertheless,
topical AMT has been shown to ameliorate
neuropathic pain without causing any local

Increased

or systemic ADRs.?® For these reasons, our
clinical trial aimed to compare and evaluate
the efficacy of various topical AMT
concentrations in the treatment of PBMS.

SUBJECTS AND METHODS
i. Patient selection:

The International Classification of
Headache Disorders' third edition (ICHD-
3) diagnostic criteria for BMS were used to
diagnose 60 pts with PBMS.?* These pts
were selected from the dental medicine
colleague's outpatient clinic at UQU. The
study followed the Declaration of Helsinki
guidelines and registered under approval
no. (HAPO-02-K-012-2023-01-1398). All
participants eligible for this randomized
controlled trial (RCT) provided informed
consent and met the following criteria:
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Inclusion criteria:

- Both sexes are 30 years of age and
older

- All pts complained of an oral
burning sensation, which was felt
superficially in the normally apparent
tissues. This pain was characterized by
daily recurrences lasting more than two
hours each day over three months, and it
was not better explained by another ICHD-
3 diagnosis. Furthermore, the clinical

examination revealed normal sensory
testing.
Exclusion criteria:

- NPRS <4,

- Any systemic diseases and
conditions such as pregnancy,

breastfeeding, cardiac problems, diabetes
mellitus, thyroid dysfunction, autoimmune

disease, parkinsonism, hormonal
disturbances, allergy to certain dental
material or food, and nutritional

deficiencies in vitamins B, folic acid, iron,
and zinc.

- Oral mucosal lesions and conditions
such as xerostomia, benign migratory
glossitis,  oral  candidiasis, lichen
planus/lichenoid reactions, and oral
autoimmune vesiculobullous disorders.

- Parafunctional habits (cheek or lip
biting, tongue thrusting) and physical
trauma.

- Radiotherapy, chemotherapy, and
other drugs that interact with AMT,
including quinidine, cimetidine, selective
serotonin reuptake inhibitors (SSRIs), type
1C antiarrthythmics, MAO inhibitors,
thyroid medication, alcohol, barbiturates,
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other CNS depressants, and anticholinergic
drugs

- Local nerve damage and peripheral
or central neuropathies.

- Previous history of any allergic
reactions to AMT.

ii. Pretreatment evaluation:

The initial evaluation included
demographic data collected from pts,
comprehensive dental and medical history,
as well as a meticulous clinical examination
(extraoral and intraoral) to exclude any

potential systemic or local risk factors.

ili. Patient grouping and treatment
protocol:

The 60 recruited pts were randomly
assigned to Group I, which consisted of 20
patients who utilized a 10 mg AMT tablet
dissolved in 100 ml distilled water (DW) as
a mouthrinse. Group II: 20 patients used
25 mg AMT / 100 ml DW mouthrinse.
Group III: 20 patients rinsed their mouth
with a placebo tablet / 100 ml DW. Pts of
all groups were instructed to use the
mouthrinse (spitting after 2-3 minutes of
swishing) 3 times/day for 8 weeks. For two
months, all patients were evaluated on a
regular basis, before and every two weeks
after treatment.

iv. Assessment of the study outcomes:

Treatment outcomes were assessed
by.

- Assessment of pain:  the
symptomatic score was obtained by using
NPRS. Instruct the patient to rate their pain
intensity level over the last 24 hours on a
scale of 0 (no pain) to 10 (the most terrible
pain imaginable).?> Severe pain was scored
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as 7, 8,9, or 10, moderate pain as 4, 5, or 6,
mild pain as 1, 2, or 3, and no pain as 0.
During follow-up visits, patients were
asked to rate their pain severity three times,
and the average of these scores was used to
represent the patient's pain level. NPRS
scores were recorded at baseline and
regularly every other week intervals after
treatment. Each visit's

SCores were

statistically compared to the baseline.

- Assessment of life’s quality:
OHIP-14 questionnaire, was available in
Arabic and English form to assess the
relationship between pain and QoL before
and after treatment.’It has 14 items that
describe health-related issues of QoL in the
context of oral health. A five-point Likert
scale, with 0 denoting never, 1 hardly ever,
2 occasionally, 3 often, and 4 very often,
was used to display the respondents'
answers. The total OHIP-14 score ranged
from 0 to 56 and was calculated by adding
the ordinal values of the 14 items. Low
OHIP-14 scores show a relatively better
health-related QoL, while higher scores
indicate poor health-related QoL. OHIP-14
scores were recorded at baseline and at 8
weeks after.

- Any ADR, such as drowsiness,
asthenia, dry mouth, and headache, were
recorded. Because local and systemic side
effects are very rare with topical
application, it was critical to advise patients
to spit out the mouthrinse rather than
swallow it. Any mild complication, such as
dry mouth, was treated by adjusting the
dose and instructing the patients to drink
more water.
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v. Statistical Analysis:

Data from sixty participants of the
three groups was statistically analyzed via
Microsoft Excel to perform the following
statistical analysis: i. Descriptive data was
presented as ranges, means, and standard
deviations (SD). ii. Analytical information
using paired t-test, unpaired t-test,
Pearson’s correlation coefficient, and
correlation matrix. P-values < 0.05 were
considered significant. iii. The treatment
effects at the time (1) were calculated as a
percentage change using the following
formula: % effect .= [M (t0) - M (¢:) / M (t0)]
x 100. Where M (to) and M (t,) represent the
mean of each investigated parameter at
and time

baseline (pretreatment)

respectively.
RESULTS

60 PBMS pts were recruited in this
RCT to assess and compare the efficacy of
two different AMT concentrations to the
control group. Demographic analysis
revealed that Group [ had 17 (85%) females
and 3 (15%) males, Group Il had 15 females
(75%) and 5 (25%) males, and Group III
had 16 females (80%) and 4 (20%) males.
Participants in Groups I, II, and III had an
average age of 58.80 £+ 6.816 yrs, 59.40 +
7.990 yrs, and 59.75 + 7.797 yrs,
respectively. The ordinal data of each
group, including means + SD and ranges of
NPRS and OHIP-14 before and after
different stages of treatment, are shown in
Table 1.
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Table 1: NPRS and OHIP-14 Characteristics before and after different stages of
treatment

NPRS Group I Group II Group III
Min Max Mean £ SD Min Max Mean £ SD Min Max Mean £+ SD
NPRSO | 5000 | 9.000 6.750£1260 | 4000 | 9.000 | 6.850:1314 | 4000 | 9.000 | 7.100+1.338
NPRS2 | 4000 | 7.600 5450£1.025 | 3300 | 7.300 | 538041256 | 3.600 | 9.000 | 6.530+1.396
NPRS4 | 3.000 | 6300 454550832 | 2000 | 6.600 | 429551256 | 3.300 | 8.600 | 6.175%1.387
NPRS6 | 2300 | 5300 3.7600.769 1.600 | 6000 | 3240£1211 | 3.000 | 8.000 | 5.925%1351
NPRS8 | 1.600 | 4.600 3.1800.774 | 0.600 | 4300 | 2.345:1.070 | 3300 | 8.000 | 5.765:1.320
OHIP-14 Group I Group II Group III
OHIP-
40 13.000 | 24.000 | 18.4002.764 | 11.000 | 25.000 | 17.850+4.090 | 10.000 | 27.000 | 18.500+4.653
OHIP-
) 7.000 | 16000 | 11.35042.613 | 3.000 | 18000 | 855043.735 | 8.000 | 25.000 | 15.850+4.788
Intragroup  statistical ~ analysis improvement from the baseline to the end

revealed a highly statistically significant of the eight weeks, NPRS (65.76%) and

decrease (p-value <0.01) in both NPRS and
OHIP-14 scores for all groups throughout
the study period intervals (Table 2). Group
I showed the greatest percentage of

OHIP-14 (52.1%), followed by Group I,
NPRS (52.8%) and OHIP-14 (38.3%),
while Group III had the least effect, NPRS
(18.8%) and OHIP-14 (14.3%).

Table 2: Treatment outcomes on NPRS and OHIP-14 in each group before and after

treatment:
Group I Group II Group III

NPRS 0 P- NPRS 0 P- NPRS 0 P-
Mean + SD Mean + SD value Mean + SD Mean + SD value Mean + SD Mean + SD value
NPRS2 | 5.450+1.025 | 6.750£1.260 | 0.000 | 5.380+1.256 | 6.850£1.314 | 0.000 | 6.530+1.396 | 7.100£1.338 | 0.000
NPRS4 | 4545+0832 | 6.750£1.260 | 0.000 | 4295+1.256 | 6.850+1.314 | 0.000 | 6.175+1.387 | 7.100£1.338 | 0.000
NPRS 6 | 3.760+0.769 | 6.750£1.260 | 0.000 | 32401211 | 6.850+1.314 | 0.000 | 5.925+1.351 | 7.100£1.338 | 0.000
NPRS8 | 3.180+0.774 | 6.750£1.260 | 0.000 | 2345+£1.070 | 6.850+1.314 | 0.000 | 5.765+1.320 | 7.100£1.338 | 0.000

OHIP-14(8) | T- OHIP-14(8) | T- OHIP-14(8) | T-

test test test
OHIP- 18.400+2.764 | 11.350£2.613 | 0.000 | 17.850+4.090 | 8.550+£3.735 | 0.000 | 18.500+4.653 | 15.850+4.788 | 0.000
14(0)

Comparative statistics of different significant  difference was  detected

variables among groups were conducted
using an unpaired t-test (Table 3) (Figures
land 2). Upon comparing the recorded
results of group I and group II, no

regarding age, OHIP-14 at baseline, and
NPRS from the baseline values to the six
weeks after with p-value > 0.05. On the
contrary, at 8-week group II produced a
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highly significant decrease in NPRS and
OHIP-14 scores with p-value < 0.01.
Nevertheless, the differences in age and
pre-treatment NPRS and OHIP-14 scores in
group [ and group II compared to the
control group were within statistically
insignificant (p-value > 0.05). However, the

statistical improvement at the same levels
of significance with p-value < 0.01 was
observed in both groups when compared to
group III for NPRS at two, four, six and
eight weeks after treatment and for OHIP-

14 after & weeks.

Table 3: Comparison of different characteristics among groups.

2.000
1.000

5.000

Comparison between Group I and Comparison between Group I and Comparison between Group Il and
Group I1 Group I11 Group II1
Group I Group I1 P- Group I Group II1 P- Group Il Group I11 P-
Mean = SD Mean £ SD value Mean + SD Mean + SD value Mean + SD Mean + SD value
Age 58.800+6.81 59.400+7.99 0.40 58.800+6.81 59.750+7.79 0.34 59.400+7.99 59.750+7.79 0.44
g 6 0 2 6 7 6 0 7 6
NPRS | 67s0e1260 | 68s0s1314 | P40 | 675041260 | 70041338 | 20 | 685041314 | 700061338 | *3F
NP2RS 5.450+1.025 5.380+1.256 0.;12 5.450+1.025 6.530+1.396 0'20 5.380+1.256 6.530+1.396 0'20
NIZRS 4.545+0.832 4.295+1.256 0'723 4.545+0.832 6.175+1.387 0'(())0 4.295+1.256 6.175+1.387 0'(())0
NPRS | 376000769 | 324061211 | OO0 | 376050769 | 592501351 | 000 | 324041211 | 592501351 | 070
NPRS | 8000774 | 234561070 | 000 | 308050774 | 576501320 | %00 | 234501070 | 576561320 | O7°
OHIP- | 18.400+2.76 17.850+4.09 0.31 18.400+2.76 18.500+4.65 0.46 17.850+4.09 18.500+4.65 0.32
14(0) 4 0 5 4 3 8 0 3 5
OHIP- | 11.350+2.61 0.00 11.350+2.61 15.850+4.78 0.00 15.850+4.78 0.00
14(8) 3 8.550+3.735 s 3 3 0 8.550+3.735 3 0
8.000 = 6.97,] 20.000 18.4 17.9 18.5
7.000 6.2 = = 15.9
6.000 15.000
5.000 4,54.3 11.4
3.8 3.6
4.000 M 32 10.000
3.000 :

0.000

NPRS 0

NPRS 2

®Group I ®Group IT

NPRS 4

NPRS 6

Group IIT

NPRS 8

Fig. 1: Comparison between NPRS in
Different Groups.

0.000

Group I

Group II

Group I1T

B OHIP-14(0) ®™OHIP-14(8)

Fig. 2: Comparison between OHIP-14 in
Different Groups.

Correlations between age, sex, and dose
of AMT on one hand and NPRS and OHIP-14
scores on the other hand were analyzed. The
gender of the participants was not correlated
with baseline NPRS and OHIP-14 scores, nor
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during the whole study interval (p > 0.05).
Concerning the age, the only significant
correlation was calculated with OHIP-14
values after 2 months. Furthermore, baseline
scores for NPRS and OHIP-14 did not show
any significant correlation with the AMT dose.
During the study intervals, a highly significant
inverse correlation was calculated between the
dose of AMT and the decreasing scores of
NPRS and OHIP-14. It is worth noting that
none of the treated pts reported any ADRs
related to AMT mouthrinse.

DISCUSSION

PBMS is a syndrome that induces
intolerable chronic pain in the oral mucosa
without any apparent underlying causes. The
burden of PBMS pain seems to be attributed to
the complexity of symptoms, poor outcomes,
and impaired QoL along with challenging
treatment decisions.?’Since PBMS is one of
idiopathic chronic orofacial pain disorders
associated with neuropathic origin,®® AMT is
the first-line TCA psychotropic medication
widely recommended to treat pts with BMS and
other forms of chronic neuropathic pain.?-*
The main analgesic mechanism of TCAs is to
increase  noradrenaline  and  serotonin
availability in the synapse by inhibiting their
reuptake in pre-synaptic This
increased neurotransmitter activity modulates
pain signaling pathways, resulting in pain
perception reduction. *'*> Moreover, voltage-

neurons.

gated ion channels blockage and the N-methyl-
D-aspartate receptor modulation are two more
antinociceptive mechanisms. ** Given the
concerns regarding enteral and parental AMT
adverse events, topical AMT offers the benefits
of a potent and safe administration route.*’

AMT is characterized by its small size,
low molecular weight (313.86 Dalton) and

fairly elevated log P value which are crucial to
facilitate its tissue penetration.*** Before
beginning any active treatment, it was critical
to take into consideration that the success of
PBMS management is primarily dependent on
accurate diagnosis, establishing trust and
reassurance with pts, pt understanding of the
likely long-term course of pain, pt acceptance
and compliance with
strategies.’*Therefore, the illness nature, the
importance of compliance and positive
feedback were explained to all participants in
this study.

Undoubtedly, chronic PBMS pain, fear
of failed treatment, comorbidities, depression,

treatment

anxiety, and cancerphobia can all have an
unfavorable influence on a pt's QoL. Therefore,
using OHIP-14 as a treatment outcome measure
is essential for addressing and evaluating the
pt's QoL.*” In our RCT, OHIP-14 scores of all
groups were significantly reduced throughout
the study, pointing to the pt’s QoL betterment
as a consequence of significant decrease in pain
intensity. In this clinical trial, AMT-treated
groups (group I and II) showed notable pain
alleviation, indicating the beneficial analgesic
impact of topical AMT applications. Our
results are aligned with those of Lebel et al.
(2024) study, who also prescribed AMT
mouthwash for BMS pts for 8 weeks and
observed an absolute mean NRS reduction of
3.1£2.8 with p-value =0.002.% In addition,
Kakoei et al. used benzydamine HCI
mouthwash and two forms of AMT mouthwash
(simple and niosomal) to treat chemotherapy-
or radiotherapy-induced oral mucositis. Their
trial findings demonstrated that using the
simple form of AMT mouthwash contributed to
a more significant decrease of pain intensity at
10- and 30-minute intervals than the other two
mouthwashes (p= 0.04).*
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In the pairwise comparison of groups I
and II, the treated group with a higher AMT
concentration showed significant alleviation
of pain and QoL improvement at the end of the
research period. Moreover, the percentage
changes between baseline and the 8-week
scores within the three modalities were
compared for NPRS and OHIP-14 as an
attempt to reveal the effect of time on the
treatment. The mean percentage changes of
NPRS and OHIP-14 that numerically express
the clinical and symptomatic improvement
was the highest for 25 mg AMT treated group.
Also, the significant inverse correlation
reported in this clinical trial between AMT
outcome
suggests that topical AMT's
effectiveness is dose dependent. Analgesic
effect of topical AMT has been evaluated at
various concentrations as a neuropathic pain
therapy.  Studies with  higher AMT
concentrations have produced more reliable
outcomes. Kopsky and colleagues carried out
two studies (case report) to investigate the

concentrations and treatment

variables

analgesic properties of AMT cream 5% and
10% in three pts who experienced neuropathic
pain of different etiology. A 5% concentration
had a partial effect, whereas 10% AMT
completely relieved pain. Both studies
concluded that the efficacy of AMT cream in
treating neuropathic pain was dose dependent.
1939 Gerner et al. also tested the cutaneous
analgesia of various AMT concentrations (100
mmol/L, 50 mmol/L, and 10 mmol/L
solutions) and placebo when applied to the
skin of healthy volunteers. This study
discovered that 50 mmol/L and 100 mmol/L
concentrations of AMT had a substantially
greater analgesic efficiency versus 10 mmol/L
solution or placebo.** Moreover, in vivo
Genevois et al.

experiment in mice,

determined that topical AMT reversibly and
dose-dependently inhibits nociceptive afferent
messages by suppressing the firing reactions
of the high-threshold C-, low-threshold Af-
mechanosensory and Ad-sensory fibers, that
supply the superficial skin layers as well as
inhibition of calcium ion mobilization through
activation of Transient Receptor Potential
Ankyrin 1.2

Regarding the placebo group findings,
they reported a noteworthy 18.8% decrease in
pain and QoL (14.3%) improvement over the
study period intervals, which could be
attributed to placebo analgesia. A positive
reaction to the administration of an inert
substance that has no analgesic properties is
known as placebo analgesia.*!  The
mechanisms underlying the placebo effect
include somatic focus, reward, learning,
meaning, motivation, expectations, reducing
anxiety, and conditioning.*’ The placebo
effect has been identified as a genuine
neurobiological phenomenon that actively
inhibits nociceptive activity and is mediated in
part by endogenous opioid mechanisms.®
Many studies revealed that oral placebo may
have a positive effect in reducing BMS pain.**-
47 Khemiss et al. in a systematic review
concluded that sometimes placebo therapy can
be ethically acceptable and beneficial for
BMS.* Despite pain intensity reduction and
QoL improvement in the placebo group, the
controlled group did not achieve significant
results when compared to groups I or IL
Similarly, Movassaghian et al. evaluated the
anaesthetic effectiveness of intraoral AMT
muco-adhesive tablets in healthy volunteers
methods after inserting a 27-gauge needle
until it touched the periosteum using NPRS
and visual analogue pain scale (VAS); they
found a significant difference between placebo
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and AMT groups.* Another study revealed
that AMT 2% gel lowers VAS scores by 9
minutes more than the placebo-treated control
group in pts with irreversible pulpitis pain, and
the analgesic effects consistently
significant (p-value < 0.01
placebo-controlled crossover study recorded
that topical 5% AMT was ineffective in
treating neuropathic pain, while topical 5%
lidocaine and placebo were more effective
(P<0.05).%!

WEre

).3% However, a

One of the pros of topical use of AMT
in our study was its ability to substantially
relieve PBMS pain while causing no systemic
or local ADRs. In agreement with our results,
Kakoei et al. found that AMT mouthwash
successfully alleviates oral mucositis pain
without producing any
complications.*® Rossignol et al. and Genevois
et al. reported that a high-dose 10% topical
AMT could induce analgesic effect in pts with

systemic

peripheral neuropathy due to chemotherapy in
absence of local or systemic undesirable
effects.”>>>  Moreover, Thompson et al.
observed in their meta-analysis and systematic
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CONCLUSIONS

AMT mouthrinse is a safe route of
administration and effectively relieves PBMS
pain in a dose-dependent manner.
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