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Background: Some patients still complain of residual dizziness after successful canalith
repositioning procedure (CRP) for benign paroxysmal positional vertigo (BPPV). Previous study
found that compared to the low-dose betahistine, the high-dose betahistine could yield better
efficacy in treating residual dizziness. Therefore, this study was conducted to assess whether
the addition of cognitive behavioral therapy (CBT) could make low-dose betahistine produce
similar results to high-dose betahistine in treating residual dizziness.

Methods: The recruited patients were randomly assigned to receive either low-dose betahistine
(6 mg/time, three times/day) or high-dose betahistine (12 mg/time, three times/day). Patients
in the low-dose group also received CBT (twice a week, 1 hour per time). The treatment was
continued for 4 weeks. The duration of residual dizziness, 25-item Dizziness Handicap Inven-
tory (DHI), Hamilton Anxiety Rating Scale (HARS), and Hamilton Depression Rating Scale
(HDRS) were recorded and analyzed. The duration of residual dizziness and DHI score were
the primary outcomes, and the HARS and HDRS scores were the secondary outcomes.
Results: Each group had 50 patients. After treatment, the average DHI scores, HDRS scores,
and HARS scores were significantly decreased in both groups. The duration of residual diz-
ziness and average DHI score were nonsignificantly different (P=0.08; P=0.06) between the
two groups, although they were lower in the low-dose group. Compared to the high-dose
group, the low-dose group had the significantly lower average HDRS score (P=0.007) and
HARS score (P=0.02). Meanwhile, four patients in the high-dose group experienced intoler-
able stomach upset.

Conclusion: These results demonstrated that the addition of CBT could make low-dose beta-
histine produce similar results to high-dose betahistine in treating residual dizziness. Moreover,
the low-dose betahistine plus CBT showed some advantages over high-dose betahistine in
relieving depressive and anxiety symptoms and should be further explored.

Keywords: residual dizziness, benign paroxysmal positional vertigo, BPPV, cognitive behav-
ioral therapy, CBT, betahistine

Introduction

Benign paroxysmal positional vertigo (BPPV) refers to the transient vertigo induced
by the movement of the head to a specific position.! Typically, each episode of vertigo
continues <1 minute. BPPV is a disorder arising from the problem in the inner ear.
Nowadays, it becomes the most common peripheral vestibular disease in clinical
practice and ranks first among otolaryngology-related vertigo.? Previous studies
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reported that the prevalence of BPPV could range from
10.7 to 64.0 cases per 100,000 population and the lifetime
prevalence could be up to 2.1%.%* Up to now, the specific
cause of BPPV is still not identified, although cases may
be associated with various disorders of the inner ear, a
prolonged recumbent position or head trauma.* The small
calcified otolith moving around loosely in the inner ear may
be involved in the underlying mechanism of this disease.
Patients with BPPV usually have nausea and sometimes
vomiting and are at increased risk for impairment in the
performance of daily activities.

BPPV could usually be resolved without special treat-
ment. Anti-vertigo medications are not indicated in most
cases, only if in acute, severe exacerbation of BPPV. A
previous study reported that the median interval of days
between the onset of symptoms and spontaneous resolution
were 7 days and 17 days in untreated patients with affected
horizontal canal and affected posterior canal, respectively.®
Actually, the canalith repositioning procedure (CRP) can
be the first choice in the treatment of BPPV.”# This method
has been widely promoted in clinical practice. CRP can help
patients to get relief from BPPV by moving the otoconia to
the part of inner ear where they will not cause dizziness.’
Successful CRP means that nystagmus (negative Dix-
Hallpike test results) and vertigo symptoms disappear after
CRP."*!" However, some patients with successful CRP for
BPPV still report dizziness, which could last for a certain
period. The causal factors of residual dizziness are still
under debate: 1) Kim and Lee'? thought that the autonomic
dysfunction might be a possible cause for residual dizziness;
2) canalith repositioning was not completely successful
during CRP; then, the residual otolith debris could cause
mild positional vertigo;'* 3) more central adaptation was
still needed after successful CRP, resulting in the recovery
delay;'* 4) anxiety/depressive symptoms might also be the
important causes for residual dizziness.'

Residual dizziness could cause nervousness, panic, and
insomnia and seriously affect the quality of life of patients.
Many treatment methods have been developed to treat
residual dizziness after successful CRP for BPPV. Jung
et al'® reported that the anxiolytics (low-dose etizolam)
could effectively reduce the residual dizziness. Deng et al'
found that Danhong injection, a traditional Chinese medi-
cine, could significantly improve the residual dizziness. Ge
et al'” found that the betahistine could effectively shorten the
duration of residual dizziness. Another study reported
that compared to the low-dose betahistine (6 mg/time,
three times/day), the high-dose betahistine (12 mg/time,

three times/day) could yield better efficacy in treating
residual dizziness.!'®* However, the optimal treatment plan
is still not identified.

Cognitive behavioral therapy (CBT) is a psychosocial
intervention to improve mental health. It focuses on the
development of personal coping strategies that target solving
current problems and changing unhelpful patterns in cogni-
tions, behaviors, and emotional regulation.!” In recent years,
many researchers focus on the efficacy of CBT in treating
patients with dizziness.?*?! Generally speaking, CBT is often
recommended in combination with other therapy methods
to treat health problems in clinical practice. Our previous
study suggested that the addition of CBT could significantly
reduce the dose of sertraline in treating persistent postural—
perceptual dizziness (PPPD).?? Therefore, we hypothesized
that the addition of CBT could make low-dose betahistine
produce similar results to high-dose betahistine in treating
residual dizziness after successful CRP for BPPV.

Patients and methods

Patients and procedures

Our study was reviewed and approved by the ethical com-
mittee of Chongqing Medical University (Chongqing, China)
and was conducted in accordance with the Declaration of
Helsinki. After a thorough physical examination and a review
of clinical history, each candidate underwent the supine
head-turning test or Dix-Hallpike test. In most cases (about
90%), BPPV was involved with posterior semicircular canal,
and most patients were diagnosed with canalithiasis type.?
Thus, only the canalithiasis type of BPPV patients involved
with posterior semicircular canal were included in this study.
The BPPV diagnosis was referred to the diagnostic criteria
issued in 2006 by the Otorhinolaryngology Branch of Chinese
Medical Association.*

The CRP described by Epley* was conducted. We per-
formed maneuver only one time for each patient. Patients
with disappearance of nystagmus (negative Dix-Hallpike
test results) and vertigo symptoms were recruited. Once
such patients agreed to be the candidates for enrollment, they
were told about the design and purpose of this study. Briefly,
patients meeting the following criteria were included in this
study: 1) diagnosis of canalithiasis type of BPPV involved
with posterior semicircular canal; 2) positive symptoms
of residual dizziness after successful CRP; 3) no terminal
diseases, central diseases (including central vertigo), cere-
brovascular diseases, vascular disorders, cranial traumas, or
other systemic diseases; 4) no history of previous episodes of
vertigo and no history of drug or alcohol abuse; and 5) did not
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receive concomitant therapy with anti-vertigo drugs, other
antihistamines, thiazide diuretics, corticosteroids, calcium
antagonists, antiaggregants, and benzodiazepines. The first
patient was randomized in September 2015, and the last clinic
visit occurred in March 2017. All patients provided written
informed consent before treatment.

Treatment methods

The included patients were randomly assigned to receive
either low-dose betahistine (6 mg/time, three times/day)
or high-dose betahistine (12 mg/time, three times/day).
The randomization was performed using a random number
sequence generated by computer. Meanwhile, patients in the
low-dose group also received CBT (twice a week, 1 hour per
time). The detailed procedure of CBT was described in our
previous study.” The main purpose of CBT was to make
patients have a correct understanding on the occurrence of
residual dizziness and establish confidence in overcoming it.
This treatment was continued for 4 weeks.

Measurement index

Patients in both groups completed the residual dizziness
survey at the first day after successful CRP and continued
to do residual dizziness survey until the residual dizziness
completely disappeared. The primary outcomes were the
duration of residual dizziness and the 25-item Dizziness
Handicap Inventory (DHI) score. The duration of residual
dizziness was used to assess the efficacy of different treat-
ment methods on improving the residual dizziness. The DHI
score was used to help patients to rate the dizziness-related
physical impairments, activity limitations, and restrictions
in participation.”® The total score of DHI ranged from 0
(no disability) to 100 (severe disability). The secondary out-
comes were the Hamilton Depression Rating Scale (HDRS;
17-item) score and Hamilton Anxiety Rating Scale (HARS)
score. The HDRS and HARS scores were used to assess the
depressive and anxiety symptoms of patients, respectively.?

Statistical analyses

Demographic variables were compared by Student’s #-test
and chi-squared test. The Student’s 7-test was used to compare
the durations of residual dizziness between the two groups.
The repeated-measures ANOVA was conducted to explore
the group differences on DHI, HDRS, and HARS scores at
four time points (at baseline and at weeks 1, 2, and 4).%” The
criterion for statistical significance was set at P<<0.05, and all
analyses were conducted using SPSS 19.0 (IBM Corporation,
Armonk, NY, USA).

Results
Demographic profile

In total, 100 patients who met the abovementioned inclusion
criteria were included and randomly assigned into the low-
dose group (n=50) and high-dose group (n=50) at a ratio of
1:1. The baseline data of the included patients, such as age,
body mass index (BMI), and depressive/anxiety symptoms,
were similar between the two groups. The detailed informa-
tion is described in Table 1. In the high-dose group, two
patients after 1-week treatment and two patients after 2-week
treatment withdrew from the study due to the intolerable
stomach upset; four patients who stopped taking medicine
were excluded after 2-week treatment. In the low-dose group,
one patient who stopped taking medicine and one patient
who was unable to be contacted were excluded after 2-week
treatment. The flow diagram is shown in Figure 1.

Residual dizziness duration

Residual dizziness after successful CRP was mainly character-
ized by lightheadedness (continuous or intermittent) or (and)
intermittent unsteadiness. In the high-dose group, 20 patients,
11 patients, and 19 patients showed only lightheadedness,
only intermittent unsteadiness, and both symptoms, respec-
tively. In the low-dose group, 18 patients, 10 patients, and
22 patients showed only lightheadedness, only intermittent
unsteadiness, and both symptoms, respectively. As shown
in Figure 2, there was no significant difference in the dura-
tion of residual dizziness between the high-dose group
(11.96£3.32 days) and low-dose group (10.80+3.41 days;
P=0.08), although the low-dose group had a nonsignificantly
lower duration of residual dizziness.

Table | Demographic profile of the recruited patients

Variables High-dose Low-dose P-value
group group

n 50 50 -
Age (years)? 52.14 (9.70) 52.86 (9.01) 0.70
Female/male® 29721 28/22 0.84
Education (years)? 7.02 (2.97) 7.14 (3.02) 0.84
BMI (kg/m?)® 23.22 (3.26) 22.87 (3.54) 0.6l
Smoking (Y/N)° 14/36 18/32 0.39
Single household (Y/N)° 10/40 15/35 0.25
DHI scores® 52.4 (7.58) 53.3 (8.15) 0.57
HDRS scores? 16.58 (2.67) 16.66 (2.79) 0.88
HARS scores? 11.34 (2.52) I1.14 (3.39) 0.74

Notes: *Mean + SD, P-value was from Student’s t-test. ®P-value was from chi-squared
test.

Abbreviations: BMI, body mass index; DHI, 25-item Dizziness Handicap Inventory;
HARS, Hamilton Anxiety Rating Scale; HDRS, Hamilton Depression Rating Scale;
N, no; Y, yes.

Neuropsychiatric Disease and Treatment 2018:14

submit your manuscript

2967

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Wan et al
() Assessed for eligibility (n=154)
£ v
E Excluded (n=54)
§ + Not meeting inclusion criteria (n=32) ¢ Declined to participate (n=22)
2 !
—

Randomized (n=100)

P

+ received allocated intervention
(n=50)
+ refused allocated intervention

Allocated to high-dose group (n=50):

Allocated to low-dose group (n=50):

+ received allocated intervention
(n=50)

+ refused allocated intervention
(n=0)

(n=0)
v

v

¢ due to the intolerable stomach
upset (n=4)
+ stopped taking medicine (n=4)

8 patients did not complete the trial:

2 patients did not complete the trial:
+ stopped taking medicine (n=1)
¢ unable to be contacted (n=1)

v

y

Intention-to-treat analysis (n=50)

[Analysis} [ Follow-up ] [ Allocation J

Intention-to-treat analysis (n=50)

Figure | Flow diagram of this study.

DHI

As shown in Figure 3, the average DHI scores decreased
over time in both groups. After 4-week treatment, the aver-
age decrease in DHI score was similar between the two
groups (26 points in the high-dose group and 29 points
in the low-dose group, P=0.06). The repeated-measures
ANOVA showed a significant effect of time (P<<0.00001),
indicating that both high-dose and low-dose betahistine
could significantly reduce the DHI score. Meanwhile,

25
P=0.08

- N
] o
1 1

duration (days)
=

Residual dizziness
[é)]
1

T
High-dose Low-dose

Figure 2 Duration of residual dizziness in both groups.

the repeated-measures ANOVA showed no significant effect
of group X time interaction (P=0.17), which indicated that
the reductions were nonsignificantly different between the
two groups, although the low-dose group produced more
reductions in DHI scores.

Depressive symptoms
As shown in Figure 4, the average HDRS scores decreased
over time in both groups. After 4-week treatment, the average

80 1
p=0.57 -o- High-dose
] T - Low-dose
60
o
S
0 40
z
20 A
0

Baseline Week 1 Week 2 Week 4

Figure 3 Average DHI scores at baseline and at weeks |, 2, and 4 in both groups.
Abbreviation: DHI, 25-item Dizziness Handicap Inventory.
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Figure 4 Average HDRS scores at baseline and weeks |, 2, and 4 in both groups.
Abbreviation: HDRS, Hamilton Depression Rating Scale.

HDRS scores decreased from 16.5842.67 to 9.50+2.93 in the
high-dose group and from 16.6612.79 to 7.4612.92 in the
low-dose group. The repeated-measures ANOVA showed
a significant effect of time (P£<<0.00001), indicating that
both high-dose and low-dose betahistine could significantly
reduce the HDRS score. Meanwhile, the repeated-measures
ANOVA showed a significant effect of group X time interac-
tion (P=0.01), indicating the significantly different reductions
between the two groups. The average HDRS scores were
similar at baseline (P=0.88) and week 1 (P=0.27), but were
significantly different at week 2 (P=0.0009) and week 4
(P=0.0007) between the two groups.

Anxiety symptoms

As shown in Figure 5, the average HARS scores decreased
over time in both groups. After 4-week treatment, the aver-
age HARS scores decreased from 11.3442.52 to 5.461+2.14
in the high-dose group and from 11.14+3.39 to 4.38+2.55 in
the low-dose group. The repeated-measures ANOV A showed
a significant effect of time (P<<0.00001), indicating that
both high-dose and low-dose betahistine could significantly
reduce the HARS score. Meanwhile, the repeated-measures
ANOVA showed a significant effect of group X time interac-
tion (P=0.03), indicating the significantly different reductions

207
_ -e- High-dose
® 154 P=073 -= Low-dose
o P=0.77
®
] P=0.03

@ 10 P=0.02
m .
<
I 51

Baseline Week 1 Week 2 Week 4
Figure 5 Average HARS scores at baseline and at weeks I, 2, and 4 in both
groups.

Abbreviation: HARS, Hamilton Anxiety Rating Scale.

between the two groups. The average HARS scores were
similar at baseline (P=0.73) and week 1 (P=0.77), but
were significantly different at week 2 (P=0.03) and week 4
(P=0.02) between the two groups.

Discussion

Previous study reported that low-dose betahistine alone
was less effective than the high-dose betahistine in treating
residual dizziness after successful CRP for BPPV.! Consid-
ering the good synergistic effect of CBT when used together
with other treatment methods, we conducted this study to
check whether the addition of CBT could make low-dose
betahistine produce similar results to high-dose betahistine
in treating residual dizziness. Our results showed that, after
4-week treatment, the duration of residual dizziness and aver-
age DHI score had no difference between the two groups.
Meanwhile, compared to the high-dose betahistine, the low-
dose betahistine plus CBT could yield significantly lower
average HDRS score and HARS score. In addition, in the
high-dose group, four patients withdrew due to the intolerable
stomach upset, which might indicate that the low-dose beta-
histine (no patient experienced intolerable stomach upset)
was more acceptable. Therefore, these results demonstrated
that the addition of CBT could make low-dose betahistine
produce similar results to high-dose betahistine in treating
residual dizziness. Moreover, the low-dose betahistine plus
CBT showed some advantages over high-dose betahistine
in relieving depressive and anxiety symptoms and should
be further explored.

Betahistine is an anti-vertigo medication, which is com-
monly prescribed for balance disorders or used to alleviate
the vertigo symptoms of Méniére’s disease.”® Previous
studies found that it was also effective in the management of
vertigo.?’3% As a weak agonist of the histamine H1 receptor
and a strong antagonist of the histamine H3 receptor,’!
betahistine has two main mechanisms of action. Primarily,
as an agonist on the H1 receptors located on blood vessels
in the inner ear, it could be helpful for local vasodilation and
increase the permeability of capillaries. This could help to
reverse or alleviate the underlying problem of endolymphatic
hydrops.*> More importantly, the powerful antagonistic
effects of betahistine at H3 receptors could increase the levels
of serotonin, acetylcholine, neurotransmitter histamine, and
norepinephrine released from the nerve endings. Then, the
increased level of histamine releasing from the histaminer-
gic nerve endings could stimulate the receptors, which well
explains the potent vasodilatory effects of betahistine in
the inner ear.?
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CBT has been found to have the limited long-term effect
on phobic postural vertigo? and could yield significant
improvements in dizziness-related symptoms.?! It is also
often recommended to treat depression, which is a seriously
debilitating mental disorder with unclear pathogenesis.?**
Our previous study found that the addition of CBT could
significantly improve the efficacy of sertraline in reducing
the DHI score, HDRS score, and HARS score and reduce the
dose of sertraline used.?? The previous study recommended
the high-dose betahistine over low-dose betahistine in treat-
ing residual dizziness after successful CRP for BPPV.!®
However, in this study, our results demonstrated that the
low-dose betahistine plus CBT showed a nonsignificantly
better efficacy than high-dose betahistine in treating residual
dizziness. Moreover, no patient in the low-dose group expe-
rienced intolerable stomach upset. Previous study reported
that the anxiety/depressive symptoms might also be the
important causes of residual dizziness."” Interestingly, our
present results showed that the average HDRS and HARS
scores were significantly lower in the low-dose group than in
the high-dose group. Therefore, the CBT might enhance the
efficacy of betahistine by improving the anxiety/depressive
symptoms of patients.

Several limitations in our study should be mentioned.
First, the sample size in each group was relatively small,
limiting the available power and ability to find the more subtle
changes; although we have found the significant improve-
ments on the three measurement scales. Second, all patients
with BPPV were from the same city, which possibly limits
the general applicability of our conclusion.’**” Third, the
treatment was only continued for 4 weeks. The long-term
effects of low-dose betahistine plus CBT were not assessed
here. Fourth, no placebo control group was designed in this
study, although previous study reported that the betahistine
was significantly better than placebo in treating residual
dizziness.'® Fifth, only the canalithiasis type of BPPV patients
with posterior semicircular canal involvement were included.
Whether or not our conclusion was appropriate for other types
of BPPV patients needs further investigation. Sixth, we used
symptoms to evaluate the efficacy of these two methods,
but they had methodological limitations because they were
subjective data. Future studies should use some objective
indicators, such as slow phase velocity of positional nystag-
mus, to further evaluate the efficacy of these two methods on
residual dizziness after successful CRP for BPPV. Finally,
we only compared the efficacy of two different dosages of
betahistine here; future studies should compare the relative

effectiveness of other doses, which might help the clinicians
to select the optimal dose for particular patients.

Conclusion

Our study demonstrated that the low-dose betahistine plus
CBT should be recommended over high-dose betahistine in
treating residual dizziness after successful CRP for BPPV.
The addition of CBT could reduce the dose of betahistine
used and then generate substantial cost savings to the indi-
vidual and community. The present results could be helpful
for the development of more effective therapy methods in
treating residual dizziness over time. Limited by the relatively
small sample size, our conclusion still needs future studies
to validate and support.

Disclosure
The authors report no conflicts of interest in this work.
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