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Objective: To assess the therapeutic dose and safety of amitriptyline and the outcome
following treatment with amitriptyline among older patients with burning mouth syndrome
(BMS).

Methods: 187 consecutive patients were prescribed amitriptyline as a first-line medication
from April 2016 to September 2018 and followed-up for >1 month. Patients were divided
into 3 groups: group 1, 113 patients aged <65 years; group 2, 52 patients aged between 65
and 74 years; and group 3, 22 patients aged 75 years or older. The visual analog scale (VAS),
Pain Catastrophizing Scale (PCS), Somatic Symptom Scale-8 (SSS-8), Patient Global
Impression of Change (PGIC), and Short-form McGill Pain Questionnaire (SF-MPQ) were
used for analysis.

Results: Thirty-two patients (17 in group 1, 10 in group 2, and 5 in group 3) stopped taking
amitriptyline due to side effects. There were no differences among the groups with respect to
sex; scores of VAS, PCS, and SSS-8; and drop-out ratio. There were no significant differ-
ences in the VAS, PCS, and PGIC scores among the groups after 1 month. The mean daily
dose after 1 month was 20.4 + 8.6 mg in group 1, 17.3 = 8.7 mg in group 2, and 13.2 +
5.8 mg in group 3; this difference was significant (p value = 0.003). About 76% of patients
showed improvements in their symptoms (PGIC > 3). About 90% of patients reported side
effects. No serious side effects occurred.

Conclusion: The therapeutic dose of amitriptyline may be lower for older BMS patients
than for younger patients.

Keywords: amitriptyline, burning mouth syndrome, aged, chronic pain

Introduction
Burning mouth syndrome (BMS) or glossodynia involves chronic oral pain without
any organic cause.'” BMS mainly affects middle-aged women. However, we
previously reported that the ratio of older patients with BMS is gradually
increasing.” BMS has a negative effect on the quality of life of patients, and
BMS management costs the society and individuals up to £3000 per year.*
Antidepressants are widely used for chronic pain.® Amitriptyline is one of the
most commonly used drugs for treating BMS.” It is to be prescribed to older
patients using the Screening Tool for Older Persons’ Appropriate Prescriptions
for Japanese (STOPP-J).* Generally, the required dose for analgesic treatment is
lower than that required for depression treatment.” While a high dose of amitripty-
line is recommended for the treatment of depression, the appropriate dose of
amitriptyline (lower than 40 mg/day) to control pain during BMS treatment has
not been well investigated. A number of dosage regimens for amitriptyline have
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been proposed. In most studies, 10—40 mg/day of amitrip-
tyline is recommended for adult patients.”' However,
older patients need a lower dose of antidepressants than
younger patients to achieve an effective blood level.'!
Nishtala et al'* reported that the dose of antidepressants,
especially tricyclic antidepressants (TCAs), for treating
depression in older patients in care homes is less than
the manufacturer’s recommended minimum effective
dose. At the same dose, the side effects of antidepressants
seem to be more severe in older patients than in younger
patients, based on our clinical experience with thousands
of BMS patients. However, there is no report on the
therapeutic dose of amitriptyline for older BMS patients.
In clinical practice, amitriptyline is commonly prescribed
for geriatric patients in the treatment of chronic pain."?
Other than TCA, selective serotonin reuptake inhibitors
(SSRIs) and serotonin—norepinephrine reuptake inhibitors
(SNRIs) are recommended for the treatment of BMS.'
Some patients, especially older patients, do not benefit

from using SSRIs and SNRIs and may even experience

severe side effects due to drug-drug interaction.’
Nevertheless, some older BMS patients need amitriptyline
because of severe oral pain. For these reasons, it is impera-
tive to identify a safe and effective therapeutic dose of
amitriptyline for older BMS patients. The aim of this study
is to determine the therapeutic dose of amitriptyline for

older patients with BMS.

Methods

In this retrospective study, we divided BMS patients into 3
groups according to their age and compared the daily
doses, clinical efficacy, and safety of amitriptyline.

Patients

A retrospective chart review was performed by including
consecutive BMS patients. Figure 1 shows the flowchart of
this study. A total of 668 consecutive patients with BMS
who first visited Psychosomatic Dentistry Clinic in Tokyo

Total
(n = 668)
¥ }
Prescribed Not prescribed
(n=494) (n=174)
v
Amitriptyline Others
Analyzed (n =187) (n =307)
I

}

!

Aged < 65 years (group 1)
(n=113)

Aged 65 - 74 years (group 2)
(n=52)

Aged > 75 years (group 3)
(n=22)

Drop out due to
side effects

J

Drop out due

v

(n=17)

v A 4

to side effects
(n=10)

Followed 1 month Followed
(n=96)

(n=42)

1 month
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to side effects
(n=75)

—

N

v

Followed 1 month
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Figure | Flow chart of the study design.
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Medical and Dental University Dental Hospital, Tokyo,
Japan, between April 2016 and September 2018 were
included. Patients met the criteria of BMS according to
the International Classification of Headache Disorders
(ICHD)-3 (Category 13.11 Burning mouth syndrome).’
Only adult patients (>18 years) who complained of pain
or burning sensation for more than 3 months, despite
having healthy oral mucosa,''> were included in the
study. Patients younger than 18 years, patients with
obvious delusional disorders, and patients with dementia,
minor cognitive impairment, narrow-angle glaucoma, or
acute myocardial infarction were excluded from the
study. Among these patients, 494 received prescriptions
from our clinic, while the remaining patients did not
receive any prescriptions but were followed-up. 187
patients (males: n=23, females: n = 164, mean age: 60.4
+ 12.4 years) who were prescribed amitriptyline as a first
medication and were followed-up for more than 1 month
were enrolled in the study. Patients were divided into 3
groups according to their age: group 1 (113 patients aged
<65 years; mean age: 52.5 £ 9.1 years), group 2 (52
patients aged between 65 and 74 years; mean age: 69.7 +
2.8 years), and group 3 (22 patients aged 75 years or older;
mean age: 78.4 + 3.3 years). Thirty-two patients (17
patients in group 1, 10 in group 2, and 5 in group 3; no
statistical significance among groups for number of
patients) stopped taking amitriptyline within 1 month
because of side effects. One hundred and fifty-five patients
continued taking amitriptyline for more than 1 month.

Assessment

The intensity and characteristic of pain were assessed
using the Short-form McGill Pain Questionnaire (SF-
MPQ),'® in which severity was estimated using the visual
analog scale (VAS: from 0 to 100) and Present Pain
Intensity (PPI) index. SF-MPQ consists of 15 descriptors,
which are used to evaluate qualities of pain through sen-
sory and affective perspectives. The Pain Catastrophizing
Scale (PCS),'” a 13-item self-report questionnaire, was
used to evaluate pain catastrophizing in patients at every
visit. The Somatic Symptom Scale-8 (SSS-8)'® was used
at first visit. SSS-8 is an abbreviated version of the Patient
Health Questionnaire-15. It assesses somatic symptom
burden. The Patient Global
(PGIC)" was used to evaluate the overall status and

Impression of Change

improvement in the clinical status of patients. In this
study, a PGIC score > 3 indicates improvement in clinical
status. Demographic information (age and sex) were

obtained from the medical charts of patients. At every
visit, all patients reported any side effects they had
experienced.

Prescription

The starting dose of amitriptyline in this study was 5 or
10 mg, depending on the age, comorbidities, and tolerabil-
ity of side effect. The dose was increased by 5 or 10 mg at
every visit, as long as the efficacy is insufficient and side
effects are acceptable. The patients were followed-up
every week or every other week.

Comorbidity

We required all patients to bring referral letters from their
family physician. Information on psychiatric comorbidities
were obtained from referral letters from the patients’
attending psychiatrists. For patients who did not provide
referral letters, we sent an inquiry form to their psychia-
trists to verify their diagnosis. Psychiatric comorbidities
were categorized according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5).2° Similarly, physical comorbidities were exam-
ined by reviewing referral letters from attending physi-
cians and by interviewing patients.

Statistics

Demographic information was presented as means (£ stan-
dard deviation, SD) for continuous variables and percentages
for categorical variables. Data were analyzed using one-way
analysis of variance and the Dunnett’s T3 test to compare
continuous variables among groups. The chi-square test was
used to analyze categorical variables, while the Wilcoxon
signed-rank test was used to compare the differences of VAS
and PCS between baseline and 1 month. A p value <0.05 was
considered statistically significant. The statistical software
package, SPSS for Windows version 25 (SPSS IBM,
Armonk, NY, USA) was used for the analysis.

Results

The major finding was that the efficacy and safety of ami-
triptyline were comparable between older patients receiving
low daily doses of amitriptyline and younger patients.

Patients
There was no difference with respect to sex and the VAS,
PCS, and SSS-8 scores. The drop-out ratio was not differ-
ent among the groups. When the responses of patients in
the SF-MPQ were evaluated,

no descriptors were
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Table | Patient Demographics

Variable Age Category P value
< 65 yr (Group 1) 65-74 yr (Group 2) > 75 yr (Group 3)

Total n = 187 n=1I13 n =52 n=22

Age (yr)? 525+ 9.1 69.7 £ 238 784 + 33 0.000*

Sex (male/female)® 15/98 7/45 1721 0.499

$SS-8% 89+54 85+ 6.5 11.5+63 0.102

Initial dose (mg)* 88+22 85+ 35 6.1 +29 0.000%*

Drop-out ratio® 17 (15.0%) 10 (19.2%) 5 (22.7%) 0.608

SF-MPQ
Throbbing® 0.60 + 0.90 0.46 £ 0.71 0.76 £ 1.09 0.385
Shooting® 0.21 £ 0.56 0.11 £0.38 0.17 £ 051 0.576
Stabbing® 0.46 + 0.82 0.42 £ 0.75 0.47 £ 0.77 0.960
Sharp® 0.62 + 0.90 0.46 £ 0.8l 0.56 £ 0.92 0.563
Gramping® 041 £ 0.76 0.31 £ 0.67 0.53 £ 0.94 0.570
Gnawing® 0.39 £ 0.79 0.41 £ 0.69 0.24 £ 0.56 0.682
Hot-burning® 132 £ I.15 0.96 + 1.06 0.79 £ 1.03 0.059
Aching® 091 + 1.02 0.66 + 0.94 0.84 £ 0.96 0.369
Heavy® 0.80 + 0.99 0.65 + 0.82 0.78 + 0.88 0.670
Tender® 0.79 + 0.95 0.70 £ 0.88 0.59 £ 0.71 0.632
Splitting® 0.38 + 0.78 0.19 £ 0.45 0.18 £ 0.53 0.197
Tiring-exhausting® 1.55 = I.15 123 £ 1.13 1.05 £ 0.97 0.101
Sickening® 1.0l = I.11 0.76 £ 0.93 1.00 £ 0.94 0.385
Fearful® 0.61 +0.95 0.50 + 0.94 0.29 £ 0.59 0.400
Punishing-cruel® 0.76 + 1.05 0.67 + 1.02 0.50 £ 0.99 0.590
PPI? 233+ 1.09 237 + 1.34 233+ 1.23 0.982

Notes: Values are presented as means (¢ standard deviation, SD). *one-way analysis of variance; ®Chi-square test; *statistically significant.
Abbreviations: SS5-8, Somatic Symptom Scale-8; SF-MPQ, Short-Form McGill Pain Questionnaire; PPI, Present Pain Intensity.

significantly different among the groups (Tables 1 and 2).
The initial daily dose at baseline was different among the
groups (p value < 0.001).

Comorbidity
The mental and physical comorbidities of patients are
presented in Table 2. Though there was no difference in
mental comorbidities among the groups, cancer history,
hyperlipidemia, and the absence of physical comorbidities
were significantly different. The frequency of mental
comorbidities in the initial cohort, 668 consecutive
patients with BMS who first visited our clinic, was not
different from the prevalence reported in the previous
study.” However, for the 187 patients analyzed in this
study, the frequency of mental comorbidities was lower
than that of BMS patients previously reported.?

Sites affected by cancer included the lung (1 patient),
stomach (4 patients), esophagus (1 patient), urinary bladder

(1 patient), colon (3 patients), kidney (2 patients), and uter-
ine cervix (1 patient). The most common cancer was breast
1?' reported that
patients with Parkinson’s disease, autoimmune diseases,

cancer (10 patients). Ariyawardana et a

and diabetes were often excluded from BMS studies. In
our study, there were no patients with Parkinson’s disease
or autoimmune diseases. However, 3 patients had diabetes.

One-Month Outcome

There were no statistically significant differences in VAS,
PCS, and PGIC scores after | month among groups.
However, the average VAS score increased slightly after
1 month. The mean daily dose after 1 month was 20.4 +
8.6 mg in group 1, 17.3 = 8.7 mg in group 2, and 13.2 +
5.8 mg in group 3. The mean daily dose after 1 month was
significantly different among the groups (p value = 0.003)
and between groups 1 and 3, following post hoc analysis
using Dunnett’s T3 test (p value = 0.001) (Table 3). The
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Table 2 Mental and Physical Comorbidities
Variable Age Category P value
<65 yr 65-74 yr =275 yr
n=113 n =52 n=22

Mental comorbidities
Depressive disorders® 8 (7.1%) 5 (9.6%) 3 (13.6%) 0.573
Anxiety disorders® Il (9.7%) 5 (9.6%) 0 (0.0%) 0.311
Insomnia disorder® 8 (7.1%) 2 (3.8%) 3 (13.6%) 0.317
Somatic symptom and related disorders® 4 (3.5%) 2 (3.8%) 0 (0.0%) 0.658
Bipolar and related disorders® I (0.9%) 0 (0.0%) I (0.5%) 0.720
Detail of mental comorbidity is unknown® 8 (7.1%) 2 (3.8%) 2 (9.1%) 0.632
None® 73 (64.6%) 36 (69.2%) 14 (63.6%) 0.823

Physical comorbidities
HT* 15 (13.3%) 10 (19.2%) 7 (31.8%) 0.096
DM* I (0.9%) I (1.9%) | (4.5%) 0.447
HL® 10 (8.8%) 5 (9.6%) 7 (31.8%) 0.008*
Heart disease® 10 (8.8%) 2 (3.8%) | (4.5%) 0.449
Cancer® 8 (7.1%) 8 (15.4%) 7 (31.8%) 0.004*
Uterine fibroid® 7 (6.2%) 6 (11.5%) 3 (13.6%) 0.346
Parkinson’s disease® 0 (0.0%) 0 (0.0%) 0 (0.0%)
Autoimmune diseases® 0 (0.0%) 0 (0.0%) 0 (0.0%)
Others?® 85 (75.2%) 46 (88.5%) 19 (86.4%) 0.104
None® 16 (14.2%) I (1.9%) 0 (0.0%) 0.011*

Notes: *Chi-square test; *statistically significant.
Abbreviations: HT, hypertension; DM, diabetes mellitus; HL, hyperlipidemia.

proportion of patients who showed improvement in symp-
toms (PGIC > 3) was 76.0% in group 1, 76.2% in group 2,
and 76.5% in group 3. The VAS and PCS scores after 1
month were significantly improved from the first visit.

Side Effects

About 90% of patients reported side effects due to the use of
amitriptyline. The side effects reported during treatment are
summarized in Table 4. The most common side effect was

Table 3 Comparison of the 3 Groups After | Month

drowsiness (57.5% in group 1, 48.1% in group 2, 36.4% in
group 3), followed by dry mouth (38.1% in group 1, 50.0% in
group 2, 36.4% in group 3) and constipation (26.5% in group
1, 25.0% in group 2, 22.7% in group 3). Other side effects
included weight gain (3.5% in group 1, 3.8% in group 2,
4.5% in group 3), nausea (4.4% in group 1, 3.8% in group 2,
0.0% in group 3), headache (8.0% in group 1, 0.0% in group
2, 4.5% in group 3) and trouble urinating (3.5% in group 1,
1.9% in group 2, 9.1% in group 3).

Variable Age Category P value P value
<65yr 65-74 yr 275 yr
n =96 n =42 n=17 Among the groups At first visit
VAS (baseline) 56.1 £ 28.4 50.21 + 287 54.3 + 283 0.470°
PCS (baseline) 29.7 £ 9.6 305+ 11.2 312119 0.791*
VAS (I month) 50.2 + 25.1 46.3 + 26.6 56.8 £ 24.4 0.369* 0.000*
PCS (I month) 243 £ 124 245 £ 12.6 27.5 £ 129 0.614* 0.005*
PGIC (I month) 376 £ 1.51 3.69 £ 1.39 329 £ 1.21 0.476*
Mean dose (I month) 204 + 8.6 173 £+ 87 132 £58 0.003%*
Notes: Values are presented as means (+ standard deviation, SD). *one-way analysis of variance; "Wilcoxon signed-rank test; *statistically significant.
Abbreviations: VAS, Visual analog scale; PCS, Pain Catastrophizing Scale; PGIC, Patient Global Impression of Change.
Neuropsychiatric Disease and Treatment 2019:15 submit your manuscript 3603
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Table 4 Side Effects of Amitriptyline During Burning Mouth
Syndrome Treatment

Variable Age Category P value

<65 yr 65-74 yr =75 yr

(group 1) | (Group 2) | (Group 3)

n=96 n =42 n=17
Drowsiness® | 65 (57.5%) | 25 (48.1%) 8 (36.4%) 0.146
Dry mouth® 43 (38.1%) | 26 (50.0%) 8 (36.4%) 0.311
Constipation® | 30 (26.5%) | 13 (25.0%) 5 (22.7%) 0.924
Weight gain® | 4 (3.5%) 2 (3.8%) | (4.5%) 0.973
nausea® 5 (4.4%) 2 (3.8%) 0 (0.0%) 0.606
Headache® 9 (8.0%) 0 (0.0%) | (4.5%) 0.106
Trouble - 4 (3.5%) I (1.9%) 2 (9.1%) 0.327
urinating®

Note: *Chi-square test.

The incidence of each side effect was not different
among groups. Thirty-two patients stopped taking amitrip-
tyline within 1 month because of side effects, including
drowsiness and dry mouth. However, no serious side
effects, such as falls, QT prolongation, and cognitive
impairment, occurred in the patients. Whenever cognitive
impairment was suspected, we performed the Mini-Mental
State Examination (MMSE). However, the scores were
>24 in all cases.

Discussion

Even though the daily dose in group 3 was about two-
thirds of that for group 1, the clinical efficacy of amitripty-
line, assessed using the VAS, PCS, and PGIC scores after
1 month, was not significant. These results suggest that the
efficacy of amitriptyline for BMS treatment was not dif-
ferent among the groups. In addition, the drop-out rate due
to side effects and the incidence of side effects were not
significantly different among the groups. The tolerability
of amitriptyline is low because of its side effects.”? Thus,
the dose of amitriptyline should be as low as possible for
older patients. Currently, many drugs have been proposed
for the treatment of BMS.? These drugs include amitripty-
line, clonazepam, SSRIs, and SNRIs.'®!* SSRIs and
SNRIs are featured by drug-drug interaction via cyto-
chrome P450. The risk of adverse reactions is especially
high in older patients with several comorbidities.”> When
prescribed with diuretics, particularly thiazide diuretics,
the risk of hyponatremia increases.”* However, the use of
benzodiazepines associates with withdrawal symptoms

and dependency.*” In addition to that, there is a concern

that gabapentinoids are often prescribed without enough
efficacy.”®

Anmitriptyline is a type of TCA. It causes anti-histaminic
and anti-cholinergic side effects.”? The risk of severe side
effects due to amitriptyline is lower than that of other
antidepressants used for treating depression in older
patients.?” Furthermore, another study reported that the
side effects of low-dose antidepressants differ from those
of high-dose antidepressants used for treating depression.”
Kroenke et al reported that the side effects may be less
when a low dose is prescribed for analgesia.”® The most
common side effects of low-dose amitriptyline are daytime
fatigue, weight gain, dry mouth, and constipation.”’
However, there is little information in the literature on low-
dose antidepressant treatment for older patients with BMS.
In this study, the most common side effects were drowsi-
ness, dry mouth, and constipation, which are similar to
those reported in other studies.”° (Table 4).

SSRIs and SNRIs seem to have a low risk for severe
adverse effects.’® While the relative risk of adverse effects
for amitriptyline is high, the relative risk of withdrawals
due to side effects is low compared to SSRIs and SNRIs.”
SNRIs and SSRIs are not always effective. Some patients
need amitriptyline instead of SSRI and SNRI for their
pain.” Nevertheless, no study has been conducted to inves-
tigate the therapeutic dose of amitriptyline for older BMS
patients. Older patients become sensitive to medication
probably because of the reduction in numbers of neurons
and receptors, age-related change in blood-brain barrier.?®
In addition to that, low liver and kidney function, weight,
body fat/water distribution, pharmacodynamics changes
and pharmacokinetics are involved in vulnerability to
medications.’!

In this study, we demonstrated that the therapeutic dose
of amitriptyline for older patients is lower than that for
younger patients. With careful side effect monitoring and
dose adjustment, low-dose amitriptyline seemed to be
effective in older BMS patients.

A previous study reported the SF-MPQ scores of BMS
patients.'> In the aforementioned study, the mean pain
severity and the characteristics of pain were not different
from that reported in other studies.'” There were no sig-
nificant differences in the descriptors among the groups.
Severity and characteristics of pain might not change
according to the age of patients. This means that the target
symptoms were similar in all groups.

The socioeconomic burden of chronic pain is huge
for individuals and the society.” Safer and more effective
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treatments are needed for chronic pain to reduce this
burden. One of the advantages of amitriptyline is its
low cost.®® Hens et al reported that the most cost-
effective therapy for BMS
However,

is topical clonazepam.
amitriptyline was not included in their
analysis.* Based on cost, TCAs are the least expensive
among the pain medications.*? In addition, TCA treat-
ment yields extremely good outcomes compared to other
antidepressants for neuropathic pain.*®* Generally, low-
dose amitriptyline is well tolerated.” However, another
study reported that TCAs are poorly tolerated by older
patients.>® In our study, there was no difference in the
safety and treatment outcome among the 3 groups, even
though the therapeutic doses for each group were differ-
ent. Therefore, the therapeutic dose of amitriptyline for
older BMS patients may be lower than that for younger
patients. The world population is ageing and the number
of older BMS patients is increasing.’ Amitriptyline
would be useful for treating older BMS patients.

This study suggests that older BMS patients can
experience clinical improvements with a low dose of ami-
triptyline compared to younger patients. Low-dose ami-
triptyline may be tolerable and effective in older patients
with BMS. The elderly patients are vulnerable to medica-
tion and at higher risk for side effects.>' Thus, low dose of
amitriptyline would reduce the risk of side effects. Further
research is necessary to investigate the long-term safety
and outcome of amitriptyline for BMS treatment in older
patients. Careful evaluation of patients, careful prescrip-
tion of drugs, and careful monitoring are critical for the
treatment of older BMS patients.

Limitation

Our study has some limitations. Because of the short-term
study design, we could not assess the long-term side
effects of amitriptyline. Additionally, we did not include
a control group in this study. Moreover, the side effects
were not systematically monitored and recorded, which
may have led to an underestimation of the occurrence
rate of these side effects. Regarding cognitive impairment,
we assessed cognitive ability based on our clinical impres-
sion and by using the MMSE. Cognitive impairment might
be assessed differently by a specialist. Regarding the
dosage of amitriptyline, there may be a bias in deciding
the dose of amitriptyline because each attending dentist
might have a preference in prescribing a smaller dose for
older patients to avoid side effects.

Conclusion

This study suggests that the therapeutic dose of amitripty-
line may be lower for older BMS patients than for younger
patients. Low-dose amitriptyline may be tolerable and
effective in older patients with BMS.

Abbreviations
BMS,
Antidepressants;

Burning mouth syndrome; TCA, Tricyclic
SF-MPQ, Short-form McGill
Questionnaire; PPI, Present pain intensity; VAS, Visual ana-

Pain

log scale; PCS, Pain catastrophizing scale; SSS-8, Somatic
Symptom Scale-8; PGIC, Patient global impression of
change; DSM-5, Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition; ICHD,
Classification of Headache Disorders; SSRI, Selective ser-

International

otonin reuptake inhibitor; SNRI, Serotonin—norepinephrine
reuptake inhibitor; MMSE, Mini-Mental State Examination.
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