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Abstract 
Background: To evaluate the efficacy of Epley’s maneuver plus betahistine in the management of patients with posterior canal 
benign paroxysmal positional vertigo (PC-BPPV).

Methods: Electronic databases including PubMed, Embase, Web of Science, Cochrane Library, Chinese National Knowledge 
Infrastructure, and Wanfang were searched from their inception to April, 2022. The effect size was analyzed by calculating the 
pooled risk ratio estimates of efficacy rate, recurrence rate, and standardized mean differences (SMD) of dizziness handicap 
inventory (DHI) score with a 95% confidence interval (CI). Sensitive analysis was performed simultaneously.

Results: A total of 9 randomized controlled trials with 860 PC-BPPV patients were included in the meta-analysis, in which 432 
were treated with Epley’s maneuver plus betahistine, and 428 received Epley’s maneuver alone. The meta-analysis revealed that 
Epley’s maneuver plus betahistine significantly improved DHI score than Epley’s maneuver alone (SMD = −0.61, 95% CI −0.96 to 
−0.26, P = .001). In addition, both Epley’s maneuver plus betahistine and Epley’s maneuver groups had comparable outcomes in 
efficacy rate and recurrence rate.

Conclusion: This meta-analysis shows that Epley’s maneuver plus betahistine in PC-BPPV patients had favorable effects on 
DHI score.

Abbreviations: CI = confidence interval, DHI = dizziness handicap inventory, PC-BPPV = posterior canal benign paroxysmal 
positional vertigo, RR = risk ratio, SMD = standardized mean differences.
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1. Introduction
Posterior canal benign paroxysmal positional vertigo (PC-BPPV) 
is a disorder of the inner ear characterized by repeated episodes 
triggered by head position changes in the direction of gravity 
with abrupt onset and rapid decrease.[1] It occurs most often 
in people age 50 and older, but can occur at any age, with a 
highly variable prevalence of 10.7-64/100,000.[2] The most 
common symptoms are positionally-triggered vertigo, dizziness, 
unsteadiness, and loss of balance and nausea.[3] The triggers of 
PC-BPPV are often not clear. However, cases may be associated 
with trauma, migraine, other inner ear problems, diabetes, oste-
oporosis, and lying in bed for long periods.[4] Clinically, the 2 
most common BPPV variants are posterior canal BPPV and lat-
eral canal BPPV.[5] The posterior canal is the most commonly 
affected site (88–90%) of BPPV because of the lowest position 

among the 3 canals, with the right ear predominating.[6] There 
are 2 possible mechanisms: otolith debris from the urtcular mac-
ula becomes attached to the canal cupula (cupulolithiasis), and 
free-floating otoconia in the canal (canalithiasis). The crystals 
cause one canal cupula to be abnormally stimulated causing ver-
tigo with nystagmus on a change in head position.[7] It finally 
causes vertigo and nystagmus due to the movement of the head.

Although PC-BPPV may resolve spontaneously without 
treatment, up to half of the patients still need extra testing or 
treatment and a longer time to resolve.[8] Epley’s maneuver, as 
one of canalith repositioning procedure, has been proposed to 
be the most successful method, particularly in the treatment of 
PC-BPPV. Through a series of head movements, the crystals are 
returned to the utricle, where they are either absorbed or elimi-
nated by the endolymphatic sac.[9] However, some studies report 
that there is still a specific recurrence rate within 1 year after 
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single and simple repositioning maneuvers.[10] In other words, 
long-term and lasting improvement in symptoms may require 
a combination of other treatments including medical treatment 
or surgery. Therapy with betahistine is currently used to treat 
various vestibular disorders of peripheral and central origin 
and is especially effective for the symptoms of vestibular ver-
tigo. Betahistine, as a histamine H1 agonist and H3 antagonist 
pharmacologically, relieves the inner ear vestibular hair cells 
by improving circulation in the cochlear stria vascularis and 
reducing excessive endolymphatic pressure.[11] However, there 
is no evidence for systematic clinical evaluation of efficacy in 
PC-BPPV. This study aimed to investigate the efficacy and safety 
of a medical treatment of betahistine administered together with 
Epley’s repositioning maneuvers in patients with PC-BPPV.

2. Materials and Methods
We conducted this systematic review and meta-analysis accor-
dance with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis.[12]

2.1. Ethical notice

This study did not require ethical approval because no original 
data were collected in this systematic review.

2.2. Literature search

Electronic databases including PubMed, Embase, Web of 
Science, Cochrane library, Chinese National Knowledge 
Infrastructure, and Wanfang Databases were searched from 
their inception to Apirl, 2022 to identify eligible studies about 
the effectiveness of betahistine in addition to Epley’s maneuver 
in PC-BPPV patients. The search strategies were (“benign par-
oxysmal positional vertigo” OR “BPPV”) AND (“betahistine”) 
AND (“Epley”). No language restrictions in the current study. 
Reference lists of retrieved articles were also screened.

2.3. Inclusion and exclusion criteria

Inclusion criteria were Population: adults aged 18 years and 
older who were diagnosed as PC-BPPV; Intervention: Epley’s 

Figure 1.  Study selection flowchart for meta-analysis. BPPV = benign paroxysmal positional vertigo.
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Maneuver plus Betahistine; Comparison: Epley’s Maneuver; 
Outcomes: Reporting available outcomes including recurrence, 
efficiency rate, and dizziness handicap inventory (DHI) score; 
Study: randomized controlled trials. The exclusion criteria were 
reviews, conference abstracts, and case reports; unavailable or 
insufficient outcomes; duplicate publications. The DHI is the 
gold standard for evaluating the therapeutic effect of PC-BPPV. 
It consists of 25 items designed to determine dizziness-depen-
dent changes grouped into 3 domains: Functional, emotional, 
and physical.

2.4. Data extraction and quality assessment

Two researchers independently collected available data, and 
inconsistencies were consulted by a third researcher. We 
extracted the following data: name of the first author, publi-
cation year, country, sample size, gender, age, intervention, and 
outcome. The Cochrane Collaboration risk of bias tool was 
used to assess the quality of included studies.

2.5. Statistical analysis

All statistical analyses were conducted using the software of 
Stata 12.0 (STATA, College Station, TX). The pooled risk ratio 
(RR) with 95% confidential interval (CI) and standardized mean 
differences (SMD) with 95% CI was calculated to evaluate the 
effect size of the outcomes. The statistical heterogeneity between 
studies was determined by the Cochran Q test and I2 test. If P < 
.05 or I2 > 50%, it indicated a significant heterogeneity across 
studies, and a randomized-effects model was used; otherwise, 
a fixed-effects model was used. Publication bias or small-study 
effects were examined by Beger’s funnel plot and Egger’s test. 
Sensitivity analysis was also performed to verify the robustness 
of the results. Subgroup analysis was conducted according to 
the treatment period.

3. Result

3.1. Characterization of the selected studies

The details of the selection process are shown in Figure  1. 
Through search of electronic databases, 97 records were ini-
tially identified, in which 25 articles were excluded due to 

duplication. The remaining 72 studies were screening the title 
and abstract, and 60 were excluded based on selection criteria. 
Then, 12 studies were potentially eligible for full-text screen-
ing. 3 articles were further excluded for the following reasons: 
not reported relevant data (n = 2); the participants were not 
diagnosed with PC-BPPV (n = 1). Finally, a total of 9 stud-
ies[13–21] with 860 PC-BPPV patients were finally included in the 
meta-analysis, in which 432 were treated with Epley’s maneuver 
+ betahistine, and 428 received Epley’s maneuver alone. Studies 
were conducted in Turkey, Iran, Pakistan, and China (Table 1).

3.2. Quality assessment of the selected studies

According to the Cochrane evaluation system, one study[15] did 
not mention random sequence generation, 3 studies[18–20] did not 
mention the method of random sequence generation. Seven stud-
ies[14–20] didn’t report allocation concealment, blinding of partici-
pants and personnel, and blinding of outcome assessment. Two 
studies[13,21] were double-blind, randomized, controlled clinical 
trials. Quality results are summarized in Figure 2.

3.2. Meta-analysis results

3.2.1. DHI score.  Five studies[13,15–17,19] reported DHI score after 
treatment. The randomized-effects model was adopted, because 
of the significant heterogeneity (I2 = 66.4%, P = .018). In the 
pooled analysis, Epley’s maneuver plus betahistine treatment 
could significantly improve DHI score than Epley’s maneuver 
alone (SMD = −0.61, 95% CI −0.96 to −0.26, P = .001) (Fig. 3). 
Sensitivity analyses revealed that consistent results were obtained 
after removing every study one by one, which indicated reliability 
and stability of our results. After the removal of the study of 
Jalali et al based on sensitivity analysis, the heterogeneity became 
insignificant (I2 = 44.3%, P = .146), suggesting that the source of 
high heterogeneity may be from the study of Jalali et al (Fig. 4). 
To determine potential publication bias of the literature, we 
performed Beger’s and Egger’s test which found there was no 
publication bias (Beger’s P = 1.000, Egger’s P = .725).

3.2.2. Efficacy rate.  Six articles[13,14,17–19,21] assessed the efficacy 
rate after treatment. The randomized-effects model analysis 
showed no significant difference was observed in efficiency 

Table 1

Characteristics of the included studies.

Author 
and year Country 

Gender 
(M/F) 

Sample 
size (T/C)  Intervention Control Dose Main outcome 

Sayin 2020 Turkey 42/58 50/50 Epley maneuver 
+ betahistine

Epley maneuver 24 mg, twice 
times/d

DHI, efficiency rate

Jalali 2020 Iran 34/44 39/39 Epley maneuver 
+ betahistine

Epley maneuver 16 mg, 3 
times/d

DHI

Guneri 
2012

Turkey NA 24/26 Epley maneuver 
+ betahistine

Epley maneuver 
+ placebo

24 mg, twice 
times/d

DHI, efficiency rate

Muhammad 
2021

Pakistan 38/56 47/47 Epley maneuver 
+ betahistine

Epley maneuver 24 mg, twice 
times/d

Efficiency rate

Ugurlu 
2012

Turkey NA 20/20 Epley maneuver 
+ betahistine

Epley maneuver 24 mg, twice 
times/d

Recurrence rate

İnan 2019 Turkey 23/25 24/24 Epley maneuver 
+ betahistine

Epley maneuver 24 mg, twice 
times/d

DHI

Wang 2015 China 85/87 86/86 Epley maneuver 
+ betahistine

Epley maneuver 
+ placebo

12 mg, 3 
times/d

Efficiency rate

Li 2021 China 66/84 75/75 Epley maneuver 
+ betahistine

Epley maneuver 12 mg, 3 
times/d

DHI, efficiency rate, 
recurrence rate

Hong 2012 China 42/86 67/61 Epley maneuver 
+ betahistine

Epley maneuver 12 mg, 3 
times/d

efficiency rate

C = control, DHI = dizziness handicap inventory, F = female, M = male, T = treatment.
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rate between the 2 groups (RR = 1.07, 95% CI 0.99–1.16, P = 
.092) (Fig. 5). However, a substantial amount of heterogeneity 
(I2 = 64.2%, P = .010). Consistent results were obtained after 
the removal of any single study, suggesting that our result was 
reliable (Fig. 6). In addition, subgroups were stratified based on 
follow-up (1 weeks, 2 weeks, and 1 month). Subgroup analysis 
showed that maneuver + betahistine treatment could improve 

efficiency rate when treatment 2 weeks (Fig.  6). In addition, 
Beger’s (P = .099) and Egger’s test (P = .133) indicated there was 
no publication bias.

3.2.3. Recurrence rate.  Two studies[17,20] reported the 
recurrence rate after treatment. There was no heterogeneity in 
2 articles (I2 = 0%; P = .386). The fixed effect model analysis 

Figure 2.  Quality assessment of the selected studies.
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showed no significant difference was observed in the recurrence 
rate between the 2 groups (RR = 0.57, 95% CI 0.25–1.30, P = 
.181) (Fig. 7).

4. Discussion
Repositioning maneuver is the first choice for PC-BPPV 
treatment with definite curative effect, but a considerable 
proportion of patients still have nonspecific symptoms such 
as dizziness and instability after successful repositioning, 
which lasts from several days to several months, leading to 
an adverse impact on patient’s daily life and social participa-
tion.[22] Drug treatment is mainly used clinically for the resid-
ual symptoms after reduction, but the conclusions of these 
studies are inconsistent.

Betahistine, a weak agonist for H1 receptors and an 
antagonist for H3 receptors, is the main treatment option 
for Ménière’s disease.[23] The main effect of betahistine is to 
improve the microcirculation of the inner ear with vasodila-
tion.[24] Currently, it is used to treat various vestibular disor-
ders as well as several other conditions, including tinnitus.[25] 
Some physicians advise PC-BPPV patients to take betahistine 
to relieve dizziness after the repositioning maneuver. However, 
the exact clinical effect of betahistine is ambiguous. Several 
studies showed that Betahistine is effective in reducing the fre-
quency and severity of vertigo and improving vertigo-related 
symptoms. Mira et al[26] proved that betahistine improves the 
quality of life of patients with peripheric vestibular vertigo by 
decreasing attack frequency and dizziness and ameliorating the 
general condition of the patients. Kaur and Shamanna[27] car-
ried out a study of 90 subjects consisting of 30 treated with the 

Figure 3.  Forest plots of the comparison of DHI score between Epley’s maneuver plus betahistine and Epley’s maneuver alone. CI = confidence interval, DHI = 
dizziness handicap inventory, SMD = standardized mean differences.

Figure 4.  Sensitivity analysis of DHI score. DHI = dizziness handicap inventory.
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Epley’s maneuver plus betahistine, 30 treated with the Epley’s 
maneuver alone, and 30 treated with betahistine alone, and 
then made the conclusion that the effect of Epley’s maneuver 
+ betahistine group is better than others. Cavaliere et al[28] 
clinical study of 103 people showed that betahistine add-on 
therapy resulted in faster recovery compared to the respective 
maneuver alone. Of course, there are still some opposite opin-
ions. Therefore, it is necessary to comprehensively and sys-
tematically evaluate the therapeutic effect of betahistine after 
repositioning treatment.

In our study, we try to evaluate the effectiveness of Eply’s 
maneuver plus betahistine in PC-BPPV management. With the 
systematic analysis of 860 patients from 9 different studies, 
we find that Epley’s maneuver + betahistine treatment could 
significantly improve DHI score than Epley’s maneuver alone. 
However, the efficiency rate and recurrence rate show no sig-
nificant difference. The significant difference in DHI score 
indicates that the effectiveness of Eply’s maneuver plus beta-
histine is better than Epley’s maneuver alone. Though there is 
no significant difference in efficiency rate and recurrence rate, 

Figure 5.  Forest plots of the comparison of efficacy rate between Epley’s maneuver plus betahistine and Epley’s maneuver alone. CI = confidence interval, RR 
= risk ratio.

Figure 6.  Sensitivity analysis of efficacy rate.
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it doesn’t mean the combination therapy is ineffective. Many 
factors, such as gender, age and some complications, including 
osteoporosis, hypertension, diabetes mellitus can influence the 
efficiency rate and recurrence rate. Chen et al reported that the 
female gender increased the risk of PC-BPPV recurrence, possi-
bly related to osteoporosis in older women due to estrogen defi-
ciency.[29,30] Besides, patients with osteoporosis were more likely 
to relapse.[31] Therefore, treatment of osteoporosis may have a 
preventive effect on the recurrence of PC-BPPV in older women, 
thereby reducing the potential recurrence rate at the same time. 
Considering the related factors, a more detailed subgroup clas-
sification should be taken in further study.

Our study still has some limitations and shortages. Firstly, 
the data is still relatively small and may not provide sufficient 
power to estimate the efficiency and recurrence rate. Secondly, 
as a type of retrospective study, a meta-analysis may encounter 
recall or selection bias, possibly influencing the reliability of our 
study results. Therefore, more studies with larger sample sizes 
and detailed subgroup classification are needed to provide a 
more representative statistical analysis accurately.

Overall, this meta-analysis shows that Epley’s maneuver plus 
betahistine in PC-BPPV patients resulted in improvements DHI 
score, but no impact on efficacy rate and recurrence rate.
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