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Purpose: Venlafaxine and duloxetine have been shown to be effective in the treatment of
neuropathic pain disorders. However, knowledge about the efficacy of venlafaxine and duloxetine on burning mouth syndrome (BMS) is still insufficient. The purpose of this study
was to investigate the efficacy of venlafaxine and duloxetine on refractory BMS patients.
Methods: Twelve refractory BMS patients who were prescribed venlafaxine or duloxetine
were included in this study. These patients did not respond to previous administration of
clonazepam, alpha-lipoic acid, gabapentin, and nortriptyline. All participants were the primary type of BMS patients who had no local and systemic factors related to the oral burning sensation. The intensities of oral symptoms following venlafaxine or duloxetine administration were compared with those before administration and at baseline.
Results: Venlafaxine and duloxetine were prescribed to four and nine patients, respectively.
One patient was prescribed both medications in turn. Among them, only two patients
showed improvement of oral symptoms without side effects. In the other ten patients,
symptoms failed to improve. Six of them reported that the drug was ineffective, and four
of them stopped taking the medications on their own due to intolerable side effects, such as
insomnia, constipation, drowsiness, dizziness, and xerostomia.
Conclusions: Venlafaxine and duloxetine may only relieve oral symptoms in a minority of
refractory BMS patients. Further large-scale studies are needed to determine the potential
clinical factors that could predict the efficacy of venlafaxine and duloxetine.
Key Words: Burning mouth syndrome; Duloxetine; Venlafaxine

INTRODUCTION

of the neuraxis [3,4].
Medications used for neuropathic pain disorders have

Burning mouth syndrome (BMS) is a chronic orofacial

been applied to intervene in the neuropathic mechanism in

pain disorder defined as persistent burning sensation and

BMS patients. Of these medications, clonazepam has been

other dysesthesia that appears in clinically normal oral mu-

the most widely used medication in BMS management.

cosa in the absence of abnormal laboratory findings [1,2].

Clonazepam has been administered topically and orally,

Although the pathophysiology of BMS is complex and vari-

and several controlled studies have reported that both ad-

ous factors are thought to be involved in the development

ministration methods are effective for BMS [5-7]. A recent

of this condition, BMS is now considered to be a disorder

meta-analysis has also reported that clonazepam is effective

caused by neuropathic changes occurring at various levels

in relieving the symptoms of BMS [8]. Alpha-lipoic acid
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and gabapentin are also commonly applied to BMS patients

comprehensive clinical examination procedures, and were

[9], and the combination of both medications was more ef-

found to have no local and systemic factors that could

fective than alpha-lipoic acid or gabapentin alone [10].

cause an oral burning sensation. Various medications, in-

Tricyclic antidepressants (TCAs), including nortriptyline and

cluding anticonvulsants, antidepressants, and antioxidants,

amitriptyline have also been used for the treatment of BMS

have been prescribed to improve the oral symptoms of

in previous studies [11,12]. However, TCAs have an anticho-

BMS. Venlafaxine or duloxetine was administered to pa-

linergic effect as a side effect which can lead to dry mouth

tients who had symptomatic improvement of 50% or less

that negatively affects BMS symptoms.

after taking more than two types of medications over a

Notwithstanding these medication therapies, only less

long period of follow-up (more than 6 months).

than half of BMS patients reported significant improvement in their symptoms during long-term follow-up [13,14].

2. Comprehensive Clinical Examinations

Because dysfunctions at various levels of the peripheral and

Comprehensive clinical examination procedures included

central nervous systems are involved in the pathogenesis of

an oral examination, interview, radiographic examination

BMS, there is no consistently effective medication for BMS

(panoramic view), measurement of the whole salivary flow

patients and generally accepted guideline for pharmaco-

rate, laboratory test, a simplified psychological evaluation

therapy of BMS have not been presented. Thus, the man-

(Symptom Checklist-90-Revision, SCL-90-R), and a BMS

agement of BMS remains challenging.

questionnaire as described in our previous study [23]. The

Venlafaxine and duloxetine, serotonin norepinephrine

questionnaire was used to evaluate the clinical characteris-

reuptake inhibitors (SNRIs), are known to have a similar ef-

tics and subjective oral symptoms of patients. The intensi-

ficacy and mechanism of action as TCAs, but do not have

ties of oral symptoms were measured using a visual analog

an anticholinergic effect. Venlafaxine and duloxetine have

scale (VAS, 0-10 cm, with 10 being the worst possible). All

also been shown to be effective in chronic pain disorders

evaluation procedures were performed by one doctor (HSK).

[15-18]. In a few studies, venlafaxine and duloxetine have

This study was approved by the Institutional Review Board

been applied to the management of BMS. One study of

of the Seoul National University Dental Hospital (IRB no.

eight patients with BMS has shown that venlafaxine com-

#ERI18006). The IRB authorized the exemption of informed

bined with clonazepam could be an effective treatment [19].

consent from the patients.

However, no studies have examined the efficacy of venlafaxine alone. Although the beneficial effects of duloxetine

3. Venlafaxine and Duloxetine Administration

on refractory BMS have been documented in two stud-

Venlafaxine or duloxetine were administered at a mini-

ies [20,21], both studies are single case reports. In addition,

mum dosage (venlafaxine, 37.5-75.0 mg/day; duloxetine,

another study reported contradictory results that the oral

30 mg/day) for 4 weeks. Medications used prior to ven-

symptoms of one patient who was prescribed duloxetine did

lafaxine and duloxetine administration were continued if

not improve [22]. Therefore, knowledge about the efficacy

needed. The patients were instructed to discontinue the ven-

of venlafaxine and duloxetine on BMS is still insufficient.

lafaxine or duloxetine if the patients had intolerable side

In this study, we reported the efficacy of venlafaxine or du-

effects. The intensities of oral symptoms were assessed at

loxetine in 12 refractory BMS patients.

every visit, and the intensities of oral symptoms after venlafaxine or duloxetine administration were compared with

MATERIALS AND METHODS
1. Participants
Twelve refractory BMS patients who were prescribed
venlafaxine and duloxetine were included in this study.
At the first visit to our clinic, all participants underwent
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those before administration and at baseline.

RESULTS
1. Clinical Characteristics
Twelve refractory BMS patients were included in this
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complained of oral symptoms on both sides of the tongue and/or oral mucosa (bilateral type); Uni., patients who complained of oral symptoms on the right or left side of the tongue
and/or oral mucosa (unilateral type); Con., patients who complained of oral symptoms continuously throughout the day (continuous type); Ir., patients who complained of an irregular
pattern of oral symptoms (irregular type); Inc., patients whose oral symptoms increased during the daytime (increasing type).
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Sex
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Duration of symptom (mo)
Salivary flow rate (mL/min)
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Stimulated whole saliva
SCL-90-R (t-score)
Somatization
Obsessive-compulsive
Interpersonal sensitivity
Depression
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Phobic anxiety
Paranoid ideation
Psychoticism
GSI
PSDI
PST
Pain distribution
Pain diurnal pattern
Oral parafunctional habits

Case

Table 1. Clinical characteristics of the patients
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the nine female patients, two patients were premenopaus-

46
-

CGN

study and comprised three males and nine females. Of

With regard to the diurnal pattern of pain, the majority of
patients (eight patients) complained of oral symptoms continuously throughout the day (continuous type), and the
rest of the patients reported that the oral symptoms were irregular (irregular type, two patients) or increased during the
daytime (increasing type, two patients).
2. Previous Treatment History
The mean (±SD) duration of previous treatments was
129.6±104.2 weeks (range, 28-344 weeks). Clonazepam,
alpha-lipoic acid, gabapentin, and nortriptyline were used
as previous treatments for BMS. Most patients were prescribed one or two medications every visit, and up to three
medications were prescribed in two cases (case 8, clonazepam, gabapentin, and nortriptyline; case 12, clonazepam,
alpha-lipoic acid, and gabapentin). In one case (case 5), she
received only one medication at a time. Clonazepam was

www.journalomp.org
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CA, clonazepam and alpha-lipoic acid; CG, clonazepam and gabapentin; CN, clonazepam and nortriptyline; CGN, clonazepam, gabapentin, and nortriptyline.
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3; hostility in case 9). In terms of pain distribution, eight

Duration
(wk)

(somatization, anxiety, and positive symptom total in case

Dosage
(mg/d)

two cases, the t-score was 60 or above in at least one item

Duration
(wk)

patients was within the normal range (t-score<60). In only

Alpha-lipoic acid

t-scores in all symptom dimension and global indices of 10

Table 2. Type and dosage of medications prescribed to relieve oral symptoms during the previous treatment period

min) was three and seven, respectively. Two patients (cases

Systemic clonazepam

than 0.1 mL/min; stimulated whole saliva, less than 0.7 mL/

Previous Topical clonazepam
treatment
Case
duration
Duration Dosage
(wk)
(wk)
(mg/d)

stimulated whole saliva (unstimulated whole saliva, less

Gabapentin

Nortriptyline

patients with reduced salivary output in unstimulated and

Dosage
(mg/d)

mL/min and 0.61±0.53 mL/min, respectively. The number of

Duration
(wk)

lated whole salivary flow rates in 10 patients were 0.22±0.18

8 and 12) did not undergo SCL-90-R evaluation. The mean

6

CGA
CA

(cases 8 and 12). The mean (±SD) unstimulated and stimu-

0.5
0.5
0.5
0.5
0.5-1.0
0.5
1.0
0.5-1.0
0.5

whole salivary flow rate was not measured in two patients

6
13
9
9
101
41
17
69
34

symptoms was 27.4±18.1 months (range, 6-60 months). The

344
48
28
58
151
296
189
176
90
68
72
35

younger than 40 years old. The mean (±SD) duration of

1
2
3
4
5
6
7
8
9
10
11
12

middle-aged or elderly, and only one patient (case 3) was

Duration (wk)

of the subjects was 61.6±12.8 years. Almost patients were

CN

shown in Table 1. The mean (±standard deviation, SD) age

CG

Drug combination used

al women. The clinical characteristics of the patients are
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administered to all patients, and was the first selected medi-

headache). Two of them discontinued venlafaxine due to

cation in 11 patients. Only one patient (case 9) was initially

intolerable side effects (insomnia and headache). Of the nine

prescribed alpha-lipoic acid because the patient had been

patients who were prescribed duloxetine, seven patients did

prescribed clonazepam by another doctor, and the drug was

not show any improvement of symptoms. Three of them re-

ineffective. Clonazepam was predominantly administered

ported side effects (insomnia, constipation, dizziness, and

orally, but topical administration was also applied to nine

nausea). One of the three patients had only mild side effect,

patients. Alpha-lipoic acid was the second most commonly

and the other two patients discontinued duloxetine due to

administered medication (11 patients). In most cases alpha-

intolerable side effects. In the other four patients, duloxetine

lipoic acid was prescribed in combination with other medi-

was well tolerated, but failed to relieve symptoms (Table 3).

cations (mainly clonazepam). In only two cases (cases 5

Venlafaxine or duloxetine only provided relief of oral

and 9), alpha-lipoic acid was prescribed alone. Gabapentin

symptoms in two patients (cases 4 and 8). In case 4, ven-

was administered to 10 patients, and always prescribed in

lafaxine treatment was initiated at a dosage of 37.5 mg/

combination with other medications (mainly clonazepam).

day (once a day at bedtime) for 4 weeks. The patient re-

Seven patients received nortriptyline. It was prescribed in

ported that the symptoms improved gradually, and the VAS

combination with other medications (mainly clonazepam)

score of oral burning sensation also decreased from 5 to

in all patients, and four patients were also prescribed nor-

2. The patient continued to receive treatment for the fol-

triptyline alone (Table 2).

lowing 4 months. After 5 months of treatment, the patient
complained of some side effects (insomnia and xerostomia),

3. Treatment Outcomes of Venlafaxine and Duloxetine

so duloxetine treatment was then started at a dosage of 30

Four patients were prescribed venlafaxine, and nine pa-

mg/day (once a day, following breakfast to prevent insom-

tients were prescribed duloxetine. One patient (case 4) was

nia) for 4 weeks. The patient reported greater improvement

prescribed both medications in turn. Eight patients contin-

in the oral symptoms than when taking venlafaxine and

ued the medications used before venlafaxine and dulox-

no side effects. The duloxetine treatment was continued be-

etine administration. Six patients (cases 4, 6, 9, 10, 11, and

cause the symptoms worsened after discontinuing the medi-

12) continued clonazepam, and two patients (cases 7 and 8)

cation. During long-term follow-up (more than 2 years), the

continued clonazepam and gabapentin (Table 3).

patient’s BMS symptoms were well controlled through du-

Of the four patients who were prescribed venlafaxine,

loxetine administration, and no side effects were reported.

three patients did not show any improvement of symp-

In case 8, duloxetine treatment was initiated at a dosage

toms and reported side effects (insomnia, drowsiness, and

of 30 mg/day (once a day, following breakfast) for 4 weeks.

Table 3. Responses to venlafaxine or duloxetine
Case

Medication

Discontinuation

Dosage
(mg/d)

Other drugs combined

Drug response
reported by patients

Side effect

1
2
3
4

Venlafaxine
Venlafaxine
Venlafaxine
Venlafaxine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine

Yes (about after 2 wk)
No
Yes (about after 2 wk)
No
No
Yes (about after 2 wk)
No
No
No
Yes (about after 2 wk)
No
No
No

37.5
37.5-75.0
37.5
37.5
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0
30.0

None
None
None
Clonazepam
Clonazepam
None
Clonazepam
Clonazepam, gabapentin
Clonazepam, gabapentin
Clonazepam
Clonazepam
Clonazepam
Clonazepam

Ineffective
Ineffective
Ineffective
Effective
Effective
Ineffective
Ineffective
Ineffective
Somewhat effective
Ineffective
Ineffective
Ineffective
Ineffective

Yes (insomnia)
Yes (drowsiness)
Yes (insomnia, headache)
Yes (insomnia, xerostomia)
None
Yes (insomnia, constipation)
Yes (dizziness)
None
None
Yes (nausea)
None
None
None

5
6
7
8
9
10
11
12
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The patient reported that the symptoms were slightly im-

serotonin and norepinephrine [25]. These modulatory ef-

proved and there was a marked reduction in the frequency

fects provide a protective mechanism against pain chronici-

of pain rather than intensity of pain. The VAS score of oral

ty, and it is believed that the imbalance between facilitation

burning sensation decreased slightly from 4 to 3. During

and inhibition of nociceptive input, especially decreased

long-term follow-up (more than 1.5 years), the patient’s

activity in the descending inhibitory pathway, is involved

BMS symptoms remained partially reduced, and no side ef-

in the development of central sensitization and chronic-

fects were reported.

ity in many clinical pain disorders, including BMS [26,27].

The mean VAS scores at baseline and before and after

Monoamine reuptake inhibitors block the neuronal reuptake

the administration of venlafaxine or duloxetine are shown

of monoamine neurotransmitters and enhance the descend-

in Fig. 1. The mean VAS scores of oral symptoms in all pa-

ing inhibitory pathway [28,29]. Because of these pharma-

tients did not show any significant changes except for with

cological actions, several monoamine reuptake inhibitors –

the aching type of pain during long-term follow-up. The

TCAs, selective serotonin reuptake inhibitors (SSRIs), and

same results were obtained for non-responders to venlafax-

SNRIs – have been proposed as the first-line therapy for

ine or duloxetine. The mean VAS scores of oral symptoms

chronic neuropathic pain. In particular, SNRIs inhibit both

in responders to venlafaxine or duloxetine treatment were

serotonin and norepinephrine reuptake and have low affin-

markedly decreased after treatment.

ity for other receptors [30,31]. Therefore, SNRIs are believed
to have higher analgesic effects and less side effects com-

DISCUSSION

pared to older antidepressants, such as TCAs and SSRIs.
In the management of BMS, medications targeting the

In this study, we investigated the result of venlafaxine or

descending inhibitory pathway have also been frequently

duloxetine administration in twelve refractory BMS patients

used. Clonazepam mainly enhances the serotonergic de-

who were resistant to clonazepam, alpha-lipoic acid, gaba-

scending inhibition pathway [32,33], and TCAs inhibit both

pentin, and nortriptyline therapy. Our findings indicate that

serotonin and norepinephrine reuptake [12]. It has been

venlafaxine and duloxetine may only relieve oral symptoms

suggested that acting on either monoaminergic pathway

in a minority of refractory BMS patients.

alone is less effective for the production of analgesic ef-

The descending pain modulation pathway can facili-

fects compared to acting on both simultaneously [34-36].

tate or inhibit nociceptive inputs at the spinal level [24],

SNRIs are more relatively balanced reuptake inhibitors of

and is mediated by monoamine neurotransmitters, such as

both serotonin and norepinephrine compared to TCAs, and

Fig. 1. Comparison of visual analog scale (VAS) scores of oral symptoms at baseline, and before and after venlafaxine or duloxetine
administration in (A) all patients, (B) non-responders to venlafaxine or duloxetine, and (C) responders to venlafaxine or duloxetine. Baseline,
the first visit to the clinic; before, the visit when the patient was first prescribed venlafaxine or duloxetine; after, the visit 2-4 weeks after the
patient was prescribed venlafaxine or duloxetine.
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duloxetine has a similar affinity to both norepinephrine and

dosage of venlafaxine and duloxetine, the complexity of

serotonin transporters than venlafaxine [31]. Indeed, one

BMS pathophysiology may affect the efficacy of these med-

participant (case 4) who was prescribed both medications

ications. Various neuropathic mechanisms are implicated

in turn reported greater pain relief after duloxetine admin-

in BMS pathophysiology as well as dysfunction of the de-

istration than venlafaxine. Based on these findings, it can

scending inhibitory pathway. Therefore, the unique phar-

be assumed that SNRIs (venlafaxine and duloxetine) may

macological properties of SNRIs did not necessarily indicate

be effective for the management of refractory BMS patients

that SNRIs have a greater analgesic effect than other neu-

who do not respond to other neuropathic pain medications.

ropathic pain medications. Previous studies reported that

In fact, two single case reports and one observational study

venlafaxine had no superior efficacy for the relief of neuro-

with small number of subjects have reported the effects of

pathic pain compared to other medications [37,39,40].

SNRIs on BMS patients [19-21].

In this study, only two patients (cases 4 and 8) showed a

However, in contrast to findings from previous studies,

marked improvement in oral symptoms after venlafaxine or

our data showed that the majority of refractory BMS pa-

duloxetine therapy. However, since these patients continued

tients do not respond to venlafaxine or duloxetine therapy.

the medication (clonazepam and gabapentin) used before

There are several possible explanations for the insufficient

venlafaxine and duloxetine administration, the therapeu-

efficacy of venlafaxine and duloxetine in this study. First,

tic effects of venlafaxine and duloxetine may be a com-

the prescription dose of venlafaxine and duloxetine may

bined effect of SNRIs and other medications (clonazepam

not be sufficient to give symptom relief. Duloxetine tends

and gabapentin), and not due to SNRIs alone. Interestingly,

to have better analgesic effects at higher doses, and the

one patient who respond to venlafaxine had also been pre-

recommended dose of duloxetine is generally 60 mg once

scribed the clonazepam, which is consistent with one pre-

daily [15]. In two single case reports, 60 mg/day of du-

vious study reporting the efficacy of combination therapy

loxetine was effective in refractory BMS patients [20,21].

with venlafaxine and clonazepam [19]. We could not find

Venlafaxine has been shown to be effective in the treatment

any differences in the clinical characteristics between the

of neuropathic pain at high doses (higher than 150 mg/

responders and non-responders to venlafaxine and dulox-

day), since at low doses (lower than 150 mg/day), it inhibits

etine, though these results could be due to the small num-

serotonin reuptake but not norepinephrine reuptake [17,18].

ber of participants. Identifying the relationship between

In addition, one previous study reported that high dose of

the clinical characteristics and outcome of the medication

venlafaxine (300 mg/day) combined with clonazepam may

therapy may be helpful in selecting the appropriate medica-

be effective in refractory BMS patients [19]. In our study,

tions, and enables clinicians to provide personalized treat-

the daily doses of venlafaxine and duloxetine were 37.5 mg

ment for individual patients. Further studies are needed to

(75 mg in one case) and 30 mg, respectively. Second, the

determine the potential clinical factors that could predict

treatment period was relatively short, about and less than

the efficacy of venlafaxine and duloxetine.

4 weeks. Although venlafaxine and duloxetine may ex-

This study has several limitations. It is a retrospective ob-

ert their analgesic effects within a short period of time [37-

servational study with a small number of patients. Different

39], a long-term follow-up is necessary to accurately as-

medications were prescribed for different periods before

sess the analgesic effects of these medications. Therefore, a

venlafaxine and duloxetine administration, and we could

longer observation period and increase in the prescription

not able to control the use of other medications while tak-

dosage are needed to confirm the efficacy of both medica-

ing SNRIs. These factors made it difficult to accurately

tions. However, this was difficult since the majority of par-

evaluate the efficacy of SNRIs. Therefore, further large-scale

ticipants in our study who were refractory to many neuro-

randomized controlled trials are needed to assess the ef-

pathic medications complained of intolerable side effects to

ficacy of SNRIs and to compare with other medications to

venlafaxine and duloxetine.

identify their relative benefits in BMS.

In addition to the observation period and prescription

In conclusions, venlafaxine and duloxetine may only
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relieve oral symptoms in a minority of refractory BMS patients. Nevertheless, given the limited treatment options of
BMS, venlafaxine and duloxetine should be considered as
one of the treatment options for BMS. Further large-scale
studies are necessary to determine the clinical usefulness of
venlafaxine and duloxetine in the management of BMS.
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