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A B S T R A C T

Background

Tinnitus is a symptom defined as the perception of sound in the absence of an external source. In England alone there are an
estimated ¾ million general practice consultations every year where the primary complaint is tinnitus, equating to a major burden
on healthcare services. Clinical management strategies include education and advice, relaxation therapy, tinnitus retraining therapy,
cognitive behavioural therapy, sound enrichment using ear-level sound generators or hearing aids, and drug therapies to manage co-
morbid symptoms such as sleep diBiculties, anxiety or depression. As yet, no drug has been approved for tinnitus by a regulatory body.
Nonetheless, over 100,000 prescriptions for betahistine are being filled every month in England, and nearly 10% of general practitioners
prescribe betahistine for tinnitus.

Objectives

To assess the eBects of betahistine in patients with subjective idiopathic tinnitus.

Search methods

The Cochrane ENT Information Specialist searched the Cochrane ENT Register; Central Register of Controlled Trials (CENTRAL, via the
Cochrane Register of Studies); Ovid MEDLINE; Ovid Embase; Web of Science; ClinicalTrials.gov; ICTRP and additional sources for published
and unpublished trials. The date of the search was 23 July 2018.

Selection criteria

Randomised controlled trials (RCTs) recruiting patients of any age with acute or chronic subjective idiopathic tinnitus were included.
We included studies where the intervention involved betahistine and this was compared to placebo, no intervention or education and
information. We included all courses of betahistine, regardless of dose regimens or formulations and for any duration of treatment.

Data collection and analysis

We used the standard methodological procedures expected by Cochrane. Our primary outcomes included tinnitus loudness and significant
adverse eBects (upper gastrointestinal discomfort). Our secondary outcomes included tinnitus symptom severity as measured by the
global score on a multi-item tinnitus questionnaire, depressive symptoms, symptoms of generalised anxiety, health-related quality of
life, other adverse eBects (e.g. headache, drowsiness, allergic skin reactions (pruritis, rashes) and exacerbation of tinnitus) and tinnitus
intrusiveness. We used GRADE to assess the quality of evidence for each outcome; this is indicated in italics.

Betahistine for tinnitus (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

mailto:deborah.hall@nottingham.ac.uk
https://doi.org/10.1002%2F14651858.CD013093.pub2


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Main results

This review included five studies (with a total of 303 to 305 participants) comparing the eBects of betahistine with placebo in adults with
subjective idiopathic tinnitus. Four studies were parallel-group RCTs and one had a cross-over design. The risk of bias was unclear in all
of the included studies.

Due to heterogeneity in the outcomes measured and measurement methods used, very limited data pooling was possible. When we pooled
the data from two studies for the primary outcome tinnitus loudness, the mean diBerence on a 0- to 10-point visual analogue scale at one-
month follow-up was not significant between betahistine and placebo (-0.16, 95% confidence interval (CI) -1.01 to 0.70; 81 participants)
(very low-quality evidence). There were no reports of upper gastrointestinal discomfort (significant adverse eBect) in any study.

As a secondary outcome, one study found no diBerence in the change in the Tinnitus Severity Index between betahistine and placebo
(mean diBerence at 12 weeks 0.02, 95% CI -1.05 to 1.09; 50 participants) (moderate-quality evidence). None of the studies reported the
other secondary outcomes of changes in depressive symptoms or depression, anxiety symptoms or generalised anxiety, or health-related
quality of life as measured by a validated instrument, nor tinnitus intrusiveness.

Other adverse eBects that were reported were not treatment-related.

Authors' conclusions

There is an absence of evidence to suggest that betahistine has an eBect on subjective idiopathic tinnitus when compared to placebo. The
evidence suggests that betahistine is generally well tolerated with a similar risk of adverse eBects to placebo treatments. The quality of
evidence for the reported outcomes, using GRADE, ranged from moderate to very low.

If future research into the eBectiveness of betahistine in patients with tinnitus is felt to be warranted, it should use rigorous methodology.
Randomisation and blinding should be of the highest quality, given the subjective nature of tinnitus and the strong likelihood of a placebo
response. The CONSORT statement should be used in the design and reporting of future studies. We also recommend the development of
validated, patient-centred outcome measures for research in the field of tinnitus.

P L A I N   L A N G U A G E   S U M M A R Y

Betahistine for tinnitus

Background

Tinnitus describes 'ringing', 'whooshing' or 'hissing' sounds that are heard in the absence of any corresponding external sound. Between
5% and 43% of people experience this symptom and for some it has a significant negative impact on their quality of life. Tinnitus can be
managed through education and advice, prescription devices that improve hearing, over-the-counter devices that generate background
sounds, psychological therapy and relaxation therapy. Drug therapies are used to manage complaints associated with tinnitus such as
sleep diBiculties, anxiety or depression. No drug therapies exist that manage the tinnitus itself. Nonetheless, betahistine is oLen prescribed
for tinnitus. The purpose of this review is to evaluate the evidence from high-quality clinical trials to work out the eBect of betahistine on
people's tinnitus. We particularly wanted to look at the eBect of betahistine on tinnitus loudness and the side eBects of betahistine.

Study characteristics

Our review identified five randomised controlled trials with a total of 303 to 305 participants who suBered from tinnitus. These studies
compared participants receiving betahistine to those receiving a placebo. Four study designs allocated participants into parallel groups.
In one study, participants consented to take all study medications in a pre-defined sequence. The outcomes that we evaluated included
tinnitus loudness and intrusiveness, tinnitus symptoms and side eBects.

Key results

The included studies did not show diBerences in tinnitus loudness, severity of tinnitus symptoms or side eBects between participants
receiving betahistine and participants receiving a placebo. No significant side eBects were reported. We had planned to evaluate changes
in tinnitus intrusiveness, depression and anxiety and quality of life, but these were not measured. The evidence suggests that betahistine
is generally well tolerated with a similar risk of side eBects to placebo.

Quality of the evidence

The quality of the evidence ranged from moderate to very low. The risk of bias in all of the included studies was unclear. The results were
drawn from one or two studies only. In some studies, the participants that were included did not fully represent the entire population of
people with tinnitus and so we cannot draw general conclusions.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Betahistine compared with placebo for tinnitus

Betahistine compared with placebo for tinnitus (without concurrent medication)

Patient or population: patients with subjective idiopathic tinnitus

Settings: departments of otorhinolaryngology in hospitals worldwide

Intervention: betahistine

Comparison: placebo

Treatment effects

Assumed risk Corresponding risk

Outcomes

Placebo Betahistine

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Tinnitus loudness measured by a vi-
sual analogue scale (range 0 to 10/
more than 10)

Follow-up: 1 month

The mean tinnitus
loudness ranged
across control groups
from 4.8 to 8.5

The mean tinnitus loud-
ness in the intervention
groups was 0.2 lower (0.3
lower to 1.0 higher)

-0.16 (-1.01 to
0.70)

81 (2) ⊕⊝⊝⊝

very low1

—

Change in tinnitus loudness mea-
sured by a visual analogue scale
(range 0 to more than 10)

Follow-up: 28 days

The mean change
in tinnitus loudness
was 0.8 in the control
group

The mean change in tin-
nitus loudness in the in-
tervention group was 0.4
lower

-0.43 (-1.20 to
0.34)

11 (1) ⊕⊝⊝⊝

very low2

—

Tinnitus loudness measured by a vi-
sual analogue scale (range 0 to 10)

Follow-up: 2 months

The mean tinnitus
loudness was 4.5 in the
control group

The mean tinnitus loud-
ness in the intervention
group was 0.4 lower

-0.39 (-1.37 to
0.60)

70 (1) ⊕⊝⊝⊝

very low3

—

Study populationSignificant adverse effects (yes or
no)

Follow-up: 28 days
0 per 1000 0 per 1000

Not estimable 11 (1) ⊕⊝⊝⊝

very low2

—

Study populationSignificant adverse effects (yes or
no)

Follow-up: 3 months
0 per 1000 0 per 1000

Not estimable 41 (1) ⊕⊕⊕⊝

moderate4

—
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Change in Tinnitus Severity Index
(range 0 to 56)

Follow-up: 12 weeks

The mean change in
Tinnitus Severity Index
was 1.7 in the control
group

The mean change in Tin-
nitus Severity Index in the
intervention group was
the same

0.02 (-1.05 to
1.09)

50 (1) ⊕⊕⊕⊝

moderate4

—

Tinnitus severity score (range 0 to 4)

Follow-up: 3 months

The mean tinnitus
severity score was 3.1
in the control group

The mean tinnitus severity
score in the intervention
group was 0.5 lower

-0.52 (-1.34 to
0.30)

36 (1) ⊕⊕⊝⊝

low5

 

Depressive symptoms Not measured

Symptoms of generalised anxiety Not measured

Study populationOther adverse effects (yes or no)

Follow-up: 28 days 0 per 1000 200 per 1000

RR 3.50 (0.17 to
70.94)

11 (1) ⊕⊝⊝⊝

very low2

—

Study populationOther adverse effects (yes or no)

Follow-up: 3 months 0 per 1000 0 per 1000

Not estimable 41 (1) ⊕⊕⊕⊝

moderate4

—

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High-quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate-quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low-quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low-quality: We are very uncertain about the estimate.

1Downgraded one level due to an unclear overall risk of bias in both studies; downgraded one level due to inconsistency (one study has a slight preference for betahistine and the
other for placebo); downgraded one level due to indirectness (in one study a patient with Ménière's disease was included and in the other studies only male participants/military
personnel with noise-induced hearing loss were included); downgraded one level due to imprecision.
2Downgraded one level due to an unclear overall risk of bias, downgraded one level due to indirectness (a patient with Ménière's disease was included); downgraded one level
due to imprecision.
3Downgraded one level due to an unclear overall risk of bias, downgraded one level due to indirectness (only male participants/military personnel with noise-induced hearing
loss were included); downgraded one level due to imprecision.
4Downgraded one level due to an unclear overall risk of bias.
5Downgraded one level due to an unclear overall risk of bias; downgraded one level due to imprecision.
 
 

Summary of findings 2.   Betahistine versus placebo (with concurrent medication)

Betahistine compared with placebo for tinnitus (with concurrent medication)
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Patient or population: patients with subjective idiopathic tinnitus

Settings: departments of otorhinolaryngology in hospitals worldwide

Intervention: betahistine

Comparison: placebo (vitamin B6)

Treatment effects

Assumed risk Corresponding risk

Outcomes

Placebo (vitamin B6) Betahistine

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Change in tinnitus loudness match
(range 0 to 5)

Follow-up: 1 week

The mean tinnitus
loudness match was
2.5 in the control
group

The mean tinnitus
loudness match in the
intervention group
was 0.1 lower

-0.10 (-0.50 to
0.30)

60 (1) ⊕⊕⊕⊝

moderate1

 

Study populationSignificant adverse effects (yes or no)

Follow-up: 1 week 34 per 1000 0 per 1000

RR 3.10 (0.13 to
73.14)

59 (1) ⊕⊕⊝⊝

low2

 

Tinnitus symptom severity Not measured

Depressive symptoms Not measured

Symptoms of generalised anxiety Not measured

Study populationOther adverse effects (yes or no)

Follow-up: 1 week 103 per 1000 233 per 1000

RR 0.44 (0.13 to
1.55)

59 (1) ⊕⊕⊕⊝

moderate1

 

CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High-quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate-quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low-quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low-quality: We are very uncertain about the estimate.

1Downgraded one level due to an unclear overall risk of bias.
2Downgraded one level due to an unclear overall risk of bias; downgraded one level due to imprecision.
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B A C K G R O U N D

The 'Description of the condition' and 'Diagnosis and clinical
management of tinnitus' sections below are based on the Cochrane
Review 'Amplification with hearing aids for patients with tinnitus
and co-existing hearing loss' (Hoare 2014). Other sections are
based on the Cochrane protocol 'Betahistine for Ménière's disease
or syndrome' (van Esch 2018). They are both reproduced with
permission.

Tinnitus is defined as the perception of sound in the absence of an
external source (JastreboB 2004). It is typically described by those
who experience it as a ringing, hissing, buzzing or whooshing sound
and is thought to result from abnormal neural activity at some point
or points in the auditory pathway, which is erroneously interpreted
by the brain as sound. Tinnitus can be either objective or subjective.
Objective tinnitus refers to the perception of sound that can also
be heard by the examiner and is usually due to turbulent blood
flow or muscular contraction (Roberts 2010). Most commonly,
however, tinnitus is subjective; the sound is only heard by the
person experiencing it and no source of the sound is identified
(JastreboB 1988).

Tinnitus aBects between 5% and 43% of the general population
and prevalence increases with age (McCormack 2016). It can be
experienced acutely, recovering spontaneously within minutes
to weeks, but is considered chronic and unlikely to resolve
spontaneously when experienced for more than three months
(Gallus 2015; Hall 2011).

For many people, tinnitus is persistent and troublesome, and
has disabling eBects such as insomnia, diBiculty concentrating,
diBiculties in communication and social interaction, and negative
emotional responses such as anxiety and depression (Hall 2018a).
In approximately 90% of cases, chronic subjective tinnitus is co-
morbid with some degree of hearing loss, which may confound
these disabling eBects (Fowler 1944; Sanchez 2002). Nevertheless,
the association between hearing loss and tinnitus is not simple
or straightforward; not all people with hearing loss experience
tinnitus, and conversely some people with clinically normal hearing
have tinnitus (Baguley 2013). It has been reported that 40% of
patients are unable to identify what health condition is associated
with their tinnitus onset, i.e. the tinnitus is idiopathic (Henry
2005). Hence for the purposes of this review, tinnitus that occurs
in association with a hearing loss is considered to be idiopathic
tinnitus, since the causal link is not known for certain.

Description of the condition

Diagnosis and clinical management of tinnitus

There is no standard procedure for the diagnosis or management
of tinnitus. Practice guidelines and the approaches described
in studies of usual clinical practice typically reflect diBerences
between the clinical specialities of the authors or diBerences in
the clinical specialities charged with meeting tinnitus patients'
needs (medical, audiology/hearing therapy, clinical psychology,
psychiatry), or the available resources of a particular country or
region (access to clinicians or devices, for example) (Biesinger
2011; Cima 2012; Department of Health 2009; Hall 2011; Henry
2008; Hoare 2011). Common across current clinical guidelines
for the assessment of subjective tinnitus (Fuller 2017) is a
recommendation for the use of written questionnaires to assess

tinnitus and its impact on patients by measuring tinnitus symptom
severity (e.g. impact of tinnitus on quality of life, activities of
daily living or sleep), and a judgement about patients who
are experiencing a degree of psychological distress (including
depression or anxiety).

Clinical management strategies include education and advice,
relaxation therapy, tinnitus retraining therapy (TRT), cognitive
behavioural therapy (CBT), sound enrichment using ear-level
sound generators or hearing aids, and drug therapies to manage co-
morbid symptoms such as sleep diBiculties, anxiety or depression
(for example, Department of Health 2009; Tunkel 2014). As yet, no
drug has been approved for tinnitus by a regulatory body (e.g. the
European Medicines Agency or US Food and Drug Administration).

Pathophysiology

Many people with chronic tinnitus have some degree of measurable
hearing loss (Ratnayake 2009), and the prevalence of tinnitus
increases with greater hearing loss (Han 2009; Martines 2010). The
varying theories of tinnitus generation involve changes in either
function or activity of the peripheral (cochlea and auditory nerve) or
central auditory nervous systems (Henry 2005). Theories involving
the peripheral systems include the discordant damage theory,
which predicts that the loss of outer hair cell function, where inner
hair cell function is leL intact, leads to a release from inhibition
of inner hair cells and aberrant activity (typically hyperactivity)
in the auditory nerve (JastreboB 1990). Such aberrant auditory
nerve activity can also have a biochemical basis, resulting from
excitotoxicity or stress-induced enhancement of inner hair cell
glutamate release with upregulation of N-methyl-D-aspartate
(NMDA) receptors (Guitton 2003; Sahley 2001).

In the central auditory system, structures implicated as possible
sites of tinnitus generation include the dorsal cochlear nucleus
(Middleton 2011; Pilati 2012), the inferior colliculus (Dong
2010; Mulders 2010), and the auditory and non-auditory cortex
(discussed further below). There is a strong rationale that tinnitus
is a direct consequence of maladaptive neuroplastic responses
to hearing loss (Moller 2000; Mühlnickel 1998). This process
is triggered by sensory deaBerentation and a release from
lateral inhibition in the central auditory system allowing irregular
spontaneous hyperactivity within the central neuronal networks
involved in sound processing (Eggermont 2004; Rauschecker 1999;
Seki 2003). As a consequence of this hyperactivity, a further
physiological change noted in tinnitus patients is increased
spontaneous synchronous activity occurring at the subcortical and
cortical level, measurable using electroencephalography (EEG) or
magnetoencephalography (MEG) (Dietrich 2001; Tass 2012; Weisz
2005). Another physiological change thought to be involved in
tinnitus generation is a process of functional reorganisation, which
amounts to a change in the response properties of neurons within
the primary auditory cortex to external sounds. This eBect is well
demonstrated physiologically in animal models of hearing loss
(Engineer 2011; Noreña 2005). Evidence in humans, however, is
limited to behavioural evidence of cortical reorganisation aLer
hearing loss, demonstrating improved frequency discrimination
ability at the audiometric edge (Kluk 2006; McDermott 1998; Moore
2009; Thai-Van 2002; Thai-Van 2003), although Buss 1998 did not
find this eBect. For comprehensive reviews of these physiological
models, see Adjamian 2009 and Noreña 2011.
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It is also proposed that spontaneous hyperactivity could cause an
increase in sensitivity or 'gain' at the level of the cortex, whereby
neural sensitivity adapts to the reduced sensory inputs, in eBect
stabilising mean firing and neural coding eBiciency (Noreña 2011;
Schaette 2006; Schaette 2011). Such adaptive changes would be
achieved at the cost of amplifying 'neural noise' due to the overall
increase in sensitivity, ultimately resulting in the generation of
tinnitus.

Increasingly, non-auditory areas of the brain, particularly areas
associated with emotional processing, are also implicated in
bothersome tinnitus (Rauschecker 2010; Vanneste 2012). Vanneste
2012 describes tinnitus as "an emergent property of multiple
parallel dynamically changing and partially overlapping sub-
networks", implicating the involvement of many structures
of the brain more associated with memory and emotional
processing in tinnitus generation. However, identification of the
structural components of individual neural networks responsible
for either tinnitus generation or tinnitus intrusiveness, which
are independent of those for hearing loss, remains open to
future research (Melcher 2013). One further complication in
understanding the pathophysiology of tinnitus is that not all people
with hearing loss have tinnitus and not all people with tinnitus
have a clinically significant and measurable hearing loss. Other
variables, such as the profile of a person's hearing loss, may
account for diBerences in their tinnitus report. For example, König
2006 found that the maximum slope within audiograms was higher
in people with tinnitus than in people with hearing loss who do not
have tinnitus, despite the 'non-tinnitus' group having the greater
mean hearing loss. This suggests that a contrast in sensory inputs
between regions of normal and elevated threshold may be more
likely to result in tinnitus. However, this finding is not consistent
across the literature (Sereda 2011; Sereda 2015).

Description of the intervention

First registered in 1968, betahistine is an oral drug that, by 2006,
was estimated to have been prescribed to more than 130 million
people worldwide (Jeck-Thole 2006). The indication for taking
betahistine is to treat patients with Ménière's disease (Electronic
Medicines Compendium 2015). However, many patients are given
betahistine oB-licence to treat idiopathic subjective tinnitus (Hall
2011; McFerran 2018) and vertigo (Murdin 2016), even when
these symptoms are not associated with Ménière's disease. The
recommended daily dose of betahistine is 24 mg to 48 mg per day
divided into two or three single doses containing 8 mg, 16 mg or
24 mg (Jeck-Thole 2006). Although gastrointestinal side eBects are
cited in many formularies, the rate of adverse eBects in patients
taking betahistine is not significantly diBerent from those taking
placebo in comparison studies (Murdin 2016).

Betahistine hydrochloride (or dihydrochloride) is a derivative
of betahistine. Alternative formulations of betahistine include
betahistine mesylate (or mesilate), dimesylate and maleate.

How the intervention might work

Betahistine is a weak histamine H1 receptor agonist and a
potent histamine H3 receptor antagonist. Studies have shown that
betahistine reaches a peak plasma concentration in about one
hour and it has a plasma half-life of approximately 3.5 hours
(Electronic Medicines Compendium 2015). The maximal vestibular

therapeutic eBect will last approximately three to four hours
(Electronic Medicines Compendium 2015).

The various eBects of betahistine have been examined in controlled
animal experiments showing eBects on cochlear blood flow
(Dziadziola 1999; Laurikainen 1993; Martinez 1972) and vestibular
nerve firing rate (Unemoto 1982). Despite this body of work
investigating the eBicacy of betahistine, little is known about its
mechanism of action. One postulated mechanism is a reduction in
endolymphatic pressure through vasodilation of the vessels of the
stria vascularis and spiral ligament of the lateral wall of the cochlea
(Martinez 1972). For example, Dziadziola 1999 demonstrated that
with histamine receptor activation, venules and arterioles larger
than approximately 80 mm constrict, and vessels smaller than 80
mm dilate. An abnormality in endolymphatic pressure can lead to
symptoms of hearing loss, tinnitus and vertigo.

Betahistine could also have eBects on the symptoms of tinnitus
via central nervous system activity. Betahistine can cross the
blood-brain barrier, the cell bodies of histamine-containing
neurons project throughout the brain, including the ventromedial
hypothalamic nucleus, the thalamus and the cerebral cortex, and
betahistine has measurable eBects on regional cerebral blood flow
(Barak 2008). Data from a single double-blind, placebo-controlled
clinical study suggested significant eBects of betahistine on some
cognitive function tests (Pathy 1977). Inhibition of activity in the
vestibular nuclei may contribute to rebalancing neural activity and
expedite the recovery process (Lacour 2007; Timmerman 1994).

For Ménière's disease/syndrome the pharmacological
characteristics of betahistine are thought to reduce the intensity
and duration of vertigo symptoms in the short term (under three
months) and additionally prevent attacks in the longer term (over
three months). For tinnitus, betahistine is thought to work by
reducing pressure and improving blood flow to certain areas within
the inner ear. It is not fully understood how betahistine actually
interacts within the inner ear to reduce tinnitus symptoms, but it is
possible that the eBect on tinnitus is secondary to an amelioration
in hearing. Based on current knowledge, one might therefore
speculate that betahistine is most likely to be eBective in cases
where a non-specific tinnitus is associated with hearing diBiculties
(or vertigo).

In some countries, prescription behaviour diBers according to
whether tinnitus is acute (less than three months) or chronic (three
months or more) (Hall 2011). This may reflect a belief that duration
of tinnitus is a modifier of treatment success.

Why it is important to do this review

In England alone there are an estimated ¾ million general
practice consultations every year where the primary complaint
is tinnitus (El-Shunnar 2011), equating to a major burden on
healthcare services. A study reported over 100,000 prescriptions
for betahistine being filled every month in England (Phillips 2008),
and nearly 10% of general practitioners prescribe betahistine for
tinnitus. There is a published Cochrane Review of betahistine for
Ménière's disease (idiopathic) or Ménière's syndrome (secondary
to established inner ear disorders) (James 2001), and a new
protocol for an update (van Esch 2018). Both examine tinnitus as a
secondary outcome. However, there is no existing Cochrane Review
of betahistine for tinnitus as a primary outcome, without the co-
morbidities of vertigo and hearing loss. Assessment of the eBect
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of betahistine in the treatment of subjective idiopathic tinnitus is
therefore warranted.

O B J E C T I V E S

To assess the eBects of betahistine in patients with subjective
idiopathic tinnitus.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included studies with the following design characteristics:

• randomised controlled trials (RCTs), including cluster-
randomised (cross-over trials were eligible if data from before
the cross-over could be extracted, to avoid the potential for a
carry-over phenomenon).

We excluded studies with the following design characteristics:

• quasi-randomised controlled studies.

We applied no restrictions on language, year of publication or
publication status.

Types of participants

Patients of any age with acute or chronic subjective idiopathic
tinnitus. Participants who had received betahistine previously were
eligible for inclusion.

Patients with tinnitus as part of Ménière’s disease were not
considered to have idiopathic tinnitus, because tinnitus is one
of the defining features of the diagnosis. Therefore, we excluded
studies that included a majority (more than 50%) of patients with
Ménière’s disease. We considered patients with tinnitus and other
co-morbid conditions to have idiopathic tinnitus, because tinnitus
is not a diagnostic feature in these disorders. Although tinnitus
has been associated with a number of otologic conditions, such as
noise-induced hearing loss, presbyacusis and otosclerosis, there is
no proven mechanistic link.

Types of interventions

We included all courses of betahistine, regardless of dose regimens
or formulations and for any duration of treatment.

The comparators were placebo, no intervention or education and
information only.

The main comparison was:

• betahistine versus placebo.

Other possible comparison pairs included betahistine versus no
intervention, or betahistine versus education and information only,
but none of the included studies were of this design.

Concurrent use of other medication or other treatment was
acceptable if used equally in each group. For example, betahistine
with an additional intervention versus placebo with an identical
additional intervention. Where an additional intervention was used
equally in both groups, we planned to analyse this as a separate
comparison.

Types of outcome measures

We analysed the following outcomes in the review, but we did not
use them as a basis for including or excluding studies.

Primary outcomes

• Tinnitus loudness (a change in subjective perception) measured
using either patient-reported instruments (including visual
analogue scales or numerical rating scales) or performance-
based procedures (including tinnitus loudness matching or
minimum masking level).

• Significant adverse eBects: upper gastrointestinal discomfort.

Secondary outcomes

• Tinnitus symptom severity (such as the impact of tinnitus on
quality of life, activities of daily living and sleep), as measured
by the global score on a multi-item tinnitus questionnaire (Table
1). These included:
◦ Tinnitus Functional Index (Meikle 2012);

◦ Tinnitus Handicap Inventory (Newman 1996);

◦ Tinnitus Handicap Questionnaire (Kuk 1990);

◦ Tinnitus Reaction Questionnaire (Wilson 1991);

◦ Tinnitus Questionnaire (Hallam 2009; Hiller 2006); and

◦ Tinnitus Severity Scale (Sweetow 1990).

• Depressive symptoms or depression as measured by a validated
instrument including the Beck Depression Inventory (Beck 1988;
Beck 1996), the depression scale of the Hospital Anxiety and
Depression Scale (HADS; Zigmond 1983), or the Hamilton Rating
Scale for Depression (Hamilton 1960).

• Anxiety symptoms or generalised anxiety as measured by a
validated instrument including the Beck Anxiety Inventory (Beck
1988a), the anxiety scale of the HADS (Zigmond 1983), or the
Anxiety Sensitivity Index (Reiss 1986).

• Health-related quality of life as measured by any appropriate
scale including the Short-Form Health Survey (Hays 1993),
WHOQOL-BREF (Skevington 2004), other WHOQOL versions and
the Health Utilities Index (Furlong 2001).

• Other adverse eBects: headache, drowsiness, allergic skin
reactions (pruritis, rashes) and exacerbation of tinnitus.

In addition, we planned to report the new core outcome for trials
of pharmacological interventions for tinnitus, this being tinnitus
intrusiveness (Hall 2018b), as measured by a single-item patient-
reported visual analogue scale or numerical rating scale. However,
there were no reported outcomes of this type.

Based on the pharmacological properties of the drug described
above, we planned to assess outcomes as short-term (less than
three months) and long-term (three to six months). We also planned
to consider whether these outcomes were sustained beyond six
months, but the included studies did not conduct any long-term
follow-up beyond six months.

Search methods for identification of studies

The Cochrane ENT Information Specialist conducted systematic
searches for randomised controlled trials and controlled clinical
trials. There were no language, publication year or publication
status restrictions. The date of the search was 23 July 2018.
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Electronic searches

The Information Specialist searched:

• the Cochrane ENT Register (searched via the Cochrane Register
of Studies 23 July 2018);

• the Cochrane Central Register of Controlled Trials (CENTRAL)
(searched via the Cochrane Register of Studies 23 July 2018);

• Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
(1946 to 23 July 2018);

• Ovid EMBASE (1974 to 23 July 2018);

• LILACS (Latin American and Caribbean Health Science
Information database), lilacs.bvsalud.org (searched 23 July
2018);

• Web of Knowledge, Web of Science (1945 to 23 July 2018);

• ClinicalTrials.gov (searched via the Cochrane Register of Studies
23 July 2018);

• World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP), www.who.int/ictrp (searched 23 July
2018).

The Information Specialist modelled subject strategies for
databases on the search strategy designed for CENTRAL. Where
appropriate, they were combined with subject strategy adaptations
of the highly sensitive search strategy designed by Cochrane for
identifying randomised controlled trials and controlled clinical
trials (as described in the Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0, Box 6.4.b. (Handbook 2011).
Search strategies for major databases including CENTRAL are
provided in Appendix 1.

Searching other resources

We scanned the reference lists of identified publications for
additional trials and contacted trial authors if necessary. In
addition, the Information Specialist searched Ovid MEDLINE to
retrieve existing systematic reviews relevant to this systematic
review, so that we could scan their reference lists for additional
trials. The Information Specialist also ran non-systematic searches
of Google Scholar to retrieve grey literature and other sources of
potential trials.

We did not perform a separate search for adverse eBects of
betahistine for tinnitus. We considered adverse eBects described in
the included studies only.

Data collection and analysis

Selection of studies

Two authors (DAH and DM) independently scanned the initial
search results to identify studies that appeared to meet the
inclusion criteria. The authors then reviewed the full-text articles
of the retrieved studies and applied the inclusion and exclusion
criteria independently. Any diBerences in opinion about which
studies to include in the review were resolved by discussion.

Data extraction and management

Three authors (IW, DAH and ALS) independently extracted data from
the studies using a purposefully designed data form (see Appendix
2). We extracted data so as to allow an intention-to-treat analysis.

We piloted the data extraction form on a subset of articles and
revised it as indicated before formal data extraction began.

Information extracted included: trial design, country of
recruitment, setting, funding, conflict of interest (any author),
methods of randomisation and blinding, power, number of
participants, inclusion and exclusion criteria, type of intervention
and control(s), total dose per day (mg), method of administration,
concomitant treatment, treatment duration, treatment fidelity,
type and duration of follow-up, definition of outcomes and
endpoints, and statistical tests.

Data extracted included: baseline characteristics of participants
(age, sex, duration of tinnitus, tinnitus symptom severity, tinnitus
loudness estimates, details of co-morbid hearing loss, anxiety or
depression), and details of any attrition or exclusion.

Outcome data extracted included: for continuous data the group
mean, standard deviation and number of participants for each
treatment group at pre- and post-intervention and follow-up, and
results of any statistical tests of between-group comparisons. For
dichotomous data, the number of participants experiencing an
event and the total number of participants assessed at the time
point were extracted. For ordinal data, the number of participants
in each category and the total number of participants assessed at
the time point were extracted.

With regard to subgroup analysis, we planned to extract data to
allow grading according to duration of tinnitus and treatment
protocol (dose and duration of drug treatment). If betahistine
doses diBered among the intervention groups within a study, we
planned to extract data on the highest dose and compare this to
placebo. Extraction of data on co-morbidity involved, for example,
depressive symptoms, generalised anxiety and reduced sound level
tolerance.

ALer independent data extraction, the authors (IW, DAH and
ALS) reviewed the extracted data for disagreements, and revisited
and discussed the relevant studies as required to reach a final
consensus.

Assessment of risk of bias in included studies

Two authors (IW and IS) assessed the risk of bias of the included
trials independently, with the following taken into consideration,
as guided by theCochrane Handbook for Systematic Reviews of
Interventions (Handbook 2011):

• sequence generation;

• allocation concealment;

• blinding;

• incomplete outcome data;

• selective outcome reporting; and

• other sources of bias (e.g. lack of an intervention control as a
comparator, improper statistical analysis).

We used the Cochrane 'Risk of bias' tool in RevMan 5.3 (RevMan
2014), which involved describing each of these domains as reported
in the trial and then assigning a judgement about the adequacy
of each entry: 'low', 'high' or 'unclear' risk of bias. We resolved
diBerences of opinion by discussion. If no consensus was reached,
we consulted a third author (ALS).
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Measures of treatment e8ect

The primary outcome in this review was tinnitus loudness, which
is likely to be a continuous variable. For intervention eBect
measures using continuous data, we planned to calculate the
mean diBerence between groups with a 95% confidence interval
(CI), provided that the selected studies used the same scale
of measurement. If diBerent scales were used, we planned to
calculate the standardised mean diBerence (Cohen's d eBect size
(ES)).

We analysed dichotomous data as risk ratios with 95% CIs.

Unit of analysis issues

Cluster-randomised trials

We planned to include cluster-RCTs with the cluster as the unit of
analysis. If clusters had not been taken into account in the analyses,
we planned to adjust for the clusters using the methods set out
in the Cochrane Handbook for Systematic Reviews of Interventions
(Handbook 2011). None of the studies that we included were
cluster-randomised trials.

Cross-over trials

For subjective idiopathic tinnitus, it is unlikely that symptom
severity returns to its baseline level aLer the first treatment period.
Therefore, we only used data from cross-over trials if data from
before the cross-over could be obtained.

Multi-armed studies

In studies with more than two groups (e.g. two or more active
treatments being tested against placebo), we established which
of the comparisons were relevant to the systematic review.
All included multi-armed studies used independent groups of
participants. Thus participants were not included in more than one
group. We treated these studies as independent comparisons.

Repeated observations on participants

The unit of analysis was the participant. If studies evaluated the
eBect over a longer time period, we recorded the results at multiple
time points. To avoid a unit of analysis error when combining study
results in a single meta-analysis (and therefore counting the same
participants in more than one comparison), we defined diBerent
outcomes related to the periods of follow-up and we performed
separate analyses.

Dealing with missing data

Where necessary or where insuBicient data were provided within
the study publication, we contacted the authors of the study
requesting further details about missing data and reasons for the
incompleteness of the data, in all those cases where an email
address was reported. If not reported or provided by the authors,
we planned to estimate standard deviations in RevMan 5.3 (RevMan
2014) using the available data, such as standard errors, confidence
intervals, P values and t values. We did not impute other missing
data.

Assessment of heterogeneity

We determined whether the selected studies suBered from clinical,
statistical and methodological heterogeneity. We planned to

quantify statistical heterogeneity using the I2 statistic and the

Chi2 test. With respect to the I2 statistic, an approximate guide to
interpretation is provided in the Cochrane Handbook for Systematic

Reviews of Interventions (Handbook 2011). If the I2 value was 50%
or higher, we considered the data to suBer from substantial or

considerable heterogeneity. For the Chi2 test, we used the indicator

that where the Chi2 is greater than the degrees of freedom (where
the degrees of freedom are the number of studies K minus 1), then
heterogeneity is likely to be present. We considered heterogeneity
to be statistically significant if the P value was less than 0.10.
Subsequently, we performed the meta-analysis using fixed-eBect
(in the absence of heterogeneity) and random-eBects modelling (in
the presence of heterogeneity).

Assessment of reporting biases

We searched for and requested study protocols for the included
studies and, where available, we evaluated whether there was
evidence of selective reporting. We planned to assess publication
bias using a funnel plot and Egger's test if a meta-analysis contained
at least 10 studies. Unfortunately, none of the meta-analyses
contained more than two studies.

Data synthesis

We planned to perform meta-analyses using RevMan 5.3 if more
than one study was identified for a given outcome (RevMan 2014).
There was only one outcome for which two studies were identified.

Subgroup analysis and investigation of heterogeneity

There were insuBicient data available for subgroup analyses.
Although we planned to perform the following subgroup analyses,
we were not able to do so:

• age (children < 16 or 18 years and adults ≥ 16 or 18 years);

• duration of tinnitus (acute ≤ 3 months and chronic > 3 months);

• dose of betahistine administered (minimum daily dose of 8 mg
to a maximum of 148 mg);

• additional interventions (betahistine with and without an
additional intervention).

Sensitivity analysis

We planned to conduct a sensitivity analysis by excluding those
studies with a high risk of bias, thereby checking the robustness of
the conclusion from the studies included in the meta-analysis. In
addition, we planned to use sensitivity analyses for studies in which
data were imputed. However, all of the included studies carried a
high or unclear risk of bias and in none of the studies were data
imputed.

GRADE and 'Summary of findings' table

Two independent authors (IW and IS) used the GRADE approach to
rate the overall quality of evidence using GRADEpro GDT (https://
gradepro.org/). The quality of evidence reflects the extent to which
we are confident that an estimate of eBect is correct and we
applied this in the interpretation of results. There are four possible
ratings: high, moderate, low and very low. A rating of high-quality
of evidence implies that we are confident in our estimate of eBect
and that further research is very unlikely to change our confidence
in the estimate of eBect. A rating of very low-quality implies that
any estimate of eBect obtained is very uncertain.
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The GRADE approach rates evidence from RCTs that do not have
serious limitations as high-quality. However, several factors can
lead to the downgrading of the evidence to moderate, low or very
low. The degree of downgrading is determined by the seriousness
of these factors:

• study limitations (risk of bias);

• inconsistency;

• indirectness of evidence;

• imprecision; and

• publication bias.

We included 'Summary of findings' tables, constructed according
to the recommendations described in Chapter 11 of the Cochrane
Handbook for Systematic Reviews of Interventions (Handbook 2011),
for the following comparisons:

• betahistine versus placebo;

• betahistine versus placebo, with concurrent medication.

We included the following outcomes in the 'Summary of findings'
tables:

• tinnitus loudness;

• significant adverse eBects (upper gastrointestinal discomfort);

• tinnitus symptom severity;

• other adverse eBects (headache, drowsiness, allergic skin
reactions (pruritis, rashes) and exacerbation of tinnitus);

• depressive symptoms;

• symptoms of generalised anxiety;

• other adverse eBects.

R E S U L T S

Description of studies

Results of the search

Our electronic database search on 23 July 2018 identified 251
records. ALer removal of duplicates, we were leL with 250 records.
We discarded 235 records based on title and abstract screening,
leaving 15 full-text papers to be retrieved. From these we excluded
10 studies. Five studies were included. No further eligible records
were identified from a handsearch of the reference lists for the five
studies included in this review. We did not identify any ongoing
studies and no studies are awaiting classification.

A flowchart of study retrieval and selection is provided in Figure 1.
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Figure 1.   Study flow diagram.
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Included studies

We included five published studies (Cekkayan 1996; Kay 1981; Ma
2006; Maqbool 2010; Mashali 2016). See Characteristics of included
studies.

Three of the included studies had more than two treatment arms
(Cekkayan 1996; Kay 1981; Mashali 2016). Cekkayan 1996 was
a three-armed study that compared betahistine hydrochloride,
Gingko biloba and placebo. Kay 1981 was a four-armed
study comparing betahistine, mexiletine, diazepam and placebo.
Mashali 2016 was a three-armed study comparing betahistine,
carbamazepine and placebo. For all three studies, we included the
betahistine and placebo group in this review.

Study design

Four studies were parallel-group RCTs (Cekkayan 1996; Ma 2006;
Maqbool 2010; Mashali 2016). One study was a cross-over trial
(Kay 1981). This trial was stopped before enrolled participants had
completed all cycles of medication because of an adverse event of
mexiletine in an unrelated trial. For the first completed cycle, five
test participants received betahistine and six control participants
received a placebo.

Setting

Four studies were conducted in otorhinolaryngology departments
within hospitals (Cekkayan 1996; Ma 2006; Maqbool 2010; Mashali
2016). Kay 1981 did not mention the study setting in his article, but
the author was an otorhinolaryngologist. All studies were single-
centre (Cekkayan 1996; Kay 1981; Ma 2006; Maqbool 2010; Mashali
2016).

Participants

The total sample size for all included studies was between 303
and 305. In one study it was not clear how many participants were
recruited in the treatment and control group (Mashali 2016). In
the text of the results section the authors report 25 participants
in the betahistine group and 24 participants in the placebo
group. However, in table 1 they report 24 participants in the
betahistine group and 25 participants in the placebo group. Three
studies recruited adult participants (18 years or over) according
to their eligibility criteria (Ma 2006; Maqbool 2010; Mashali 2016).
The criteria for inclusion or exclusion varied between studies.
Kay 1981 excluded patients with cardiovascular risk based on a
clinical history and electrocardiographic examination, because one
group of participants received mexiletine in their trial. Likewise,
Mashali 2016 excluded patients with severe heart disease and
medication that interferes with carbamazepine, because one group
of participants received carbamazepine in their trial. Maqbool 2010
only included male military personnel with noise-induced hearing
loss. The participant groups in these three studies may not fully
represent the tinnitus population (Kay 1981; Maqbool 2010; Mashali
2016).

Interventions and comparisons

All studies evaluated the eBect of betahistine. DiBerent salts of
betahistine were used. Cekkayan 1996 and Maqbool 2010 evaluated
the eBect of betahistine hydrochloride, Ma 2006 evaluated
betahistine mesilate and Kay 1981 and Mashali 2016 evaluated
betahistine not otherwise specified.

The daily dosage varied from 16 mg daily to 48 mg daily. One study
prescribed 8 mg twice daily initially followed by 8 mg three times
daily for 28 days (Kay 1981). A second study prescribed 6 mg three
times daily for one week (Ma 2006). A third study prescribed 16 mg
three times daily for two months (Maqbool 2010) and a fourth study
8 mg twice daily for 12 weeks (Mashali 2016). Cekkayan 1996 did not
report dosage or frequency.

Concurrent medication was prescribed in one study (Ma 2006). Both
treatment arms received flunarizine hydrochloride, 5 mg daily for
one week.

The comparator in three studies was a placebo not otherwise
specified (Cekkayan 1996; Kay 1981; Maqbool 2010). In the other
two studies vitamin B6 and a multivitamin were used as a placebo
(Ma 2006 and Mashali 2016, respectively).

Outcomes

All included studies used one of the pre-specified outcome
measures (Types of outcome measures) (Cekkayan 1996; Kay 1981;
Ma 2006; Maqbool 2010; Mashali 2016).

Primary outcomes

One study assessed clinical eBicacy using an estimate of the change
in tinnitus loudness with a matching procedure, but the details of
the methods used were not reported (Ma 2006). Match estimates
were subsequently graded on a five-point scale according to the
pre- versus post-treatment diBerence in the tinnitus loudness
match: 1 = loudness decreased to 0 dB; 2 = loudness reduced by 15
dB or more; 3 = loudness reduced by 5 dB or more and less than
15 dB; 4 = loudness reduced by less than 5 dB or increased by less
than 5 dB; 5 = loudness increased by 5 dB or more. Two studies
assessed post-treatment tinnitus loudness using a visual analogue
scale (Kay 1981; Maqbool 2010). One of these studies also assessed
the change in tinnitus loudness using a visual analogue scale (Kay
1981). In Maqbool 2010 the scale ranged from 0 to 10, while in Kay
1981 the upper limit of the range was not reported. Outcomes were
measured at one week (Ma 2006), 28 days (Kay 1981), one month
(Maqbool 2010) and two months (Maqbool 2010).

Three studies assessed significant adverse eBects (Cekkayan 1996;
Kay 1981; Ma 2006). Outcomes were measured at one week (Ma
2006), 28 days (Kay 1981) and three months (Cekkayan 1996).

Secondary outcomes

Only one study reported changes in tinnitus symptom severity
before and aLer treatment, as measured by the global score on a
multi-item questionnaire (Mashali 2016). The selected instrument
was the Tinnitus Severity Index, a questionnaire comprising 12
questions rated on a five-point Likert scale and a visual analogue
scale of loudness between 0 and 10 (Folmer 2000). The Tinnitus
Severity Index has not been published in a peer-reviewed journal.
The outcome was measured at 12 weeks.

Three studies assessed other adverse eBects (Cekkayan 1996; Kay
1981; Ma 2006). Outcomes were measured at one week (Ma 2006),
28 days (Kay 1981) and three months (Cekkayan 1996).

None of the studies reported changes in depressive symptoms or
depression, anxiety symptoms or generalised anxiety, or health-
related quality of life as measured by a validated instrument.
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None of the studies included measures of tinnitus intrusiveness.

Other outcomes

Cekkayan 1996 reported change in tinnitus symptom severity using
a single-item five-point Likert scale: 0 = the tinnitus disappeared
completely; 1 = great relief, but the complaint was still ongoing; 2
= relieved by 50%; 3 = relief was very small; 4 = no changes were
noticed.

Excluded studies

We excluded 10 studies aLer reviewing the full-text paper. We
discarded four records as they were review articles and so they
did not address the research question (de Kernier 2000; Robson
1994; Sirimanna 1992; Werkman 1982). From the remainder, we
discarded a further three records as they were the wrong study

design (two were not randomised (Jakobs 1978; Sonmez 2013),
and one did not include a control group and hence was also not
randomised (Larikova 2005)), and three because they recruited
patients on the basis of a diagnosis of Ménière’s disease or vertigo,
not idiopathic subjective tinnitus (Kluyskens 1990; Oosterveld
1984; Singarelli 1979).

Risk of bias in included studies

All of the included studies were randomised and controlled. Details
on our judgements about the risk of bias items for each study can
be found in Characteristics of included studies and Figure 2. Figure
3 shows a risk of bias graph that shows our judgements about
each risk of bias item presented as percentages across all included
studies. The risk of bias was unclear in all of the included studies
(Cekkayan 1996; Kay 1981; Ma 2006; Maqbool 2010; Mashali 2016).
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Figure 2.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

Sequence generation

We considered the risk of selection bias due to inadequate
sequence generation to be unclear in four studies (Cekkayan
1996; Kay 1981; Maqbool 2010; Mashali 2016) and low in one
study (Ma 2006). Four studies reported that participants had
been randomised to the treatment arms, but did not provide
further information on the methods of sequence generation
(Cekkayan 1996; Kay 1981; Maqbool 2010; Mashali 2016). In the
study Ma 2006, randomisation was performed by workers from
the Epidemiological Investigation Room, Peking University Third
Hospital, using SAS soLware. In four studies, participants were
randomised in a 1:1 ratio into the betahistine and placebo arms
(Kay 1981; Ma 2006; Maqbool 2010; Mashali 2016). In one study,
the results of 28 participants were analysed in the betahistine
hydrochloride group and 13 in the placebo group (Cekkayan 1996).
It was not reported whether participants were initially allocated in
a 2:1 ratio or whether a large number of participants were lost to
follow-up in the placebo group.

Allocation concealment

We rated allocation concealment as unclear in all of the included
studies (Cekkayan 1996; Kay 1981; Ma 2006; Maqbool 2010; Mashali
2016). None of the included studies provided any information about
allocation concealment.

Baseline characteristics

In one study, baseline characteristics were not reported at all
(Kay 1981). Two studies provided information about age and sex
only. Cekkayan 1996 reported a diBerence of 10 years in mean
age between the betahistine group and the placebo group. In the
same study, 13 out of 28 participants (46%) in the betahistine
hydrochloride group were male compared to 4 out of 13 (31%)
in the placebo group. Age and sex were not significantly diBerent
when comparing the betahistine and the placebo group in the study
performed by Mashali 2016, but no summary data were reported.
Maqbool 2010 reported baseline tinnitus loudness, in addition to
age and sex. There was no clinically relevant diBerence in mean age

between the betahistine hydrochloride and multivitamin group (48
versus 49 years, respectively). All of the included participants were
male. Baseline tinnitus loudness was 6 dB in both groups. Lastly,
Ma 2006 evaluated age, sex, tinnitus duration, tinnitus loudness,
tinnitus laterality, tinnitus pitch and presence of hearing loss at
baseline. For example, the mean age in the betahistine and placebo
groups was 47.1 and 46 years, respectively and 16 out of 30
participants (53%) in the betahistine group were male, while males
accounted for 15 out of the 30 participants (50%) in the placebo
group. In terms of hearing status, 17 (57%) in the betahistine group
were reported to have hearing loss and 20 (67%) in the placebo
group (Ma 2006). No clinically relevant or statistically significant
diBerences were found between the betahistine mesilate and
vitamin B6 group in these baseline characteristics.

Blinding

The risk of performance bias and detection bias as a result of
inadequate blinding was unclear in all of the included studies
(Cekkayan 1996; Kay 1981; Ma 2006; Maqbool 2010; Mashali 2016).
In three articles, the authors stated that the studies were "double-
blinded", but no information was provided regarding who was
blinded for what; nor did the authors describe which precautions
were taken to prevent participants, personnel and/or outcome
assessors from identifying the allocated treatment arm (Kay 1981;
Ma 2006; Mashali 2016). The other two studies did not provide any
information regarding blinding of participants, personnel and/or
outcome assessors (Cekkayan 1996; Maqbool 2010).

Incomplete outcome data

We considered only one study to be at a low risk of attrition
bias (Ma 2006). Three participants did not complete the study:
one participant from the betahistine mesilate group and two
participants from the vitamin B6 group. Intention-to-treat and per-
protocol analyses were both performed.

In one study, there was no mention of anyone dropping out of the
trial or discontinuing for any reason (Maqbool 2010). However, the
authors did not report how many participants were analysed for the
reported outcomes and therefore we assessed the risk of attrition
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bias due to incomplete outcome data as unclear. In another
study, the number of included participants was not mentioned in
the materials and methods section and therefore it was unclear
whether the number of participants evaluated was the same as the
number of participants initially allocated to the treatment groups
(Mashali 2016).

In the studies performed by Cekkayan 1996 and Kay 1981, we
considered the risk of attrition bias due to incomplete outcome
data to be high. Cekkayan 1996 provided no information regarding
the lower number of participants in the placebo group (n =
13) compared to the betahistine hydrochloride group (n = 28).
Furthermore, change in tinnitus severity categories were reported
for eight out of 13 participants in the placebo group. Therefore
there seemed to be missing data for five participants (38% of the
placebo group). In the study performed by Kay 1981, 21 out of
the included 42 participants (50%) were later excluded from the
study on medical grounds or because they quickly became non-
compliant.

Selective reporting

We identified no study protocols for the included studies. In three
studies, the outcomes that were mentioned in the abstract and/
or methods section were also reported in the results section and
therefore we considered the risk of selective reporting to be low in
these studies (Kay 1981; Ma 2006; Maqbool 2010). We considered
the risk of selective reporting to be high in two studies (Cekkayan
1996; Mashali 2016). In the study Cekkayan 1996, all participants
were called to the clinic every 15 days for monitoring. During these
visits, routine examinations and hearing tests were performed, and
participants were asked to rate the severity of tinnitus subjectively
on a scale of 0 to 4. The results of routine examinations and
hearing tests were not reported in the results section and only the
results at three months were reported. In the study performed by
Mashali 2016, the abstract and the materials and methods section
mentioned that audiometric tests were conducted as a pre- and
post-intervention measure, but these were not reported in the
results section.

Other potential sources of bias

Conflicts of interest and funding were not reported in any of the
included studies (Cekkayan 1996; Kay 1981; Ma 2006; Maqbool
2010; Mashali 2016). Cekkayan 1996 did not report which statistical
tests were used and thus it was unclear whether these were proper.

E8ects of interventions

See: Summary of findings for the main comparison Betahistine
compared with placebo for tinnitus; Summary of findings 2
Betahistine versus placebo (with concurrent medication)

See: Summary of findings for the main comparison; Summary of
findings 2.

Betahistine versus placebo

Primary outcomes

Tinnitus loudness

Both Kay 1981 and Maqbool 2010 reported no statistically
significant diBerences in post-treatment tinnitus loudness using a
visual analogue scale ranging respectively from 0 to an undefined
upper limit and from 0 to 10 at one-month follow-up. The mean

diBerence observed in Kay 1981 was 1.00 (95% confidence interval
(CI) -1.31 to 3.31) in favour of placebo, whereas the mean diBerence
in Maqbool 2010 was -0.34 (95% CI -1.26 to 0.58) in favour of
betahistine. The pooled mean diBerence was -0.16 (95% CI -1.01 to
0.70) (GRADE: very low-quality) (Analysis 1.1). At two-month follow-
up the mean diBerence in Maqbool 2010 was -0.39 (95% CI -1.37
to 0.60) (Analysis 1.2) (GRADE: very low-quality). These diBerences
were not statistically significant or clinically relevant.

Kay 1981 also reported the change in tinnitus loudness using a
visual analogue scale at 28-day follow-up. With a mean diBerence of
-0.43 (95% CI -1.20 to 0.34) (Analysis 1.3), no statistically significant
or clinically relevant diBerence was reported (GRADE: very low-
quality).

Significant adverse e8ects

Betahistine is frequently thought to cause upper gastrointestinal
adverse eBects. However, in the studies performed by Kay 1981
and Cekkayan 1996 none of the participants reported suBering
from upper gastrointestinal discomfort at 28-day and three-
month follow-up (GRADE: very low-quality and moderate-quality,
respectively).

Secondary outcomes

Tinnitus symptom severity measured by the global score on a multi-
item tinnitus questionnaire

Mashali 2016 found no diBerence in the change in Tinnitus Severity
Index between betahistine and placebo (mean diBerence at 12
weeks 0.02, 95% CI -1.05 to 1.09) (Analysis 1.6) (GRADE: moderate-
quality).

Depressive symptoms or depression, anxiety symptoms or generalised
anxiety, and health-related quality of life

None of the studies reported changes in depressive symptoms or
depression, anxiety symptoms or generalised anxiety, or health-
related quality of life as measured by a validated instrument.

Other adverse e8ects

None of the participants suBered from other adverse eBects
at three-month follow-up in the study Cekkayan 1996 (GRADE:
moderate-quality). In the study Kay 1981, one participant in
the betahistine group suBered from fatigue and none of the
participants in the placebo group suBered from adverse eBects (risk
ratio 3.50, 95% CI 0.17 to 70.94, not statistically significant) (Analysis
1.8) (GRADE: very low-quality).

Tinnitus intrusiveness

None of the studies included measures of tinnitus intrusiveness.

Betahistine versus placebo, with concurrent medication

Primary outcomes

Tinnitus loudness

Ma 2006 assessed the change in tinnitus loudness using a
psychoacoustic matching procedure, graded on a five-point Likert
scale, at one-week follow-up. The reported mean diBerence was
not statistically significant or clinically relevant (-0.10, 95% CI -0.50
to 0.30) (Analysis 2.1) (GRADE: moderate-quality).
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Significant adverse e8ects

In the study Ma 2006 one of the participants in the betahistine
group suBered from mild nausea at one-week follow-up and
none of the participants in the vitamin B6 group suBered from
upper gastrointestinal discomfort (risk ratio 3.10, 95% CI 0.13 to
73.14) (Analysis 2.2) (GRADE: low-quality). The diBerence was not
statistically significant.

Secondary outcomes

Tinnitus symptom severity measured by the global score on a multi-
item tinnitus questionnaire

Ma 2006 did not report tinnitus symptom severity.

Depressive symptoms or depression, anxiety symptoms or generalised
anxiety, and health-related quality of life

Ma 2006 did not report changes in depressive symptoms or
depression, anxiety symptoms or generalised anxiety, or health-
related quality of life as measured by a validated instrument.

Other adverse e8ects

In the study Ma 2006, with a follow-up duration of one week,
three participants in the betahistine group complained of mild
drowsiness and six participants in the vitamin B6 group complained
of mild drowsiness. One participant in the vitamin B6 group
complained of a dry mouth. The risk ratio was 0.44 (95% CI 0.13
to 1.55) and was not statistically significant (Analysis 2.3) (GRADE:
moderate-quality).

Tinnitus intrusiveness

Ma 2006 did not report tinnitus intrusiveness.

D I S C U S S I O N

Summary of main results

The objective of this review was to assess the eBects of
betahistine in patients with subjective idiopathic tinnitus. This
review includes five studies (with a total of 303 to 305 participants)
comparing the eBects of betahistine with placebo in adults with
subjective idiopathic tinnitus (Summary of findings for the main
comparison; Summary of findings 2). Due to heterogeneity in
the outcomes measured and measurement methods used, very
limited data pooling was possible. The included studies did
not find a statistically significant or clinically relevant diBerence
in our primary outcomes (tinnitus loudness and significant
adverse events) or secondary outcomes (tinnitus symptom severity
measured on a multi-item tinnitus questionnaire and other adverse
eBects). One study did find a statistically significant and clinically
relevant diBerence in tinnitus symptom severity measured using
a single-item scale with a response option range from 0 to 4
(Cekkayan 1996); however, this outcome measure was not usable
according to our protocol. There is insuBicient evidence to support
the superiority or inferiority of betahistine over placebo.

None of the studies reported changes in depressive symptoms
or depression, anxiety symptoms or generalised anxiety, health-
related quality of life as measured by a validated instrument or
tinnitus intrusiveness.

Overall completeness and applicability of evidence

All of the included studies included patients with subjective
idiopathic tinnitus. Only one study limited eligibility to patients
with chronic tinnitus for more than six months (Mashali 2016),
and none of the other studies described the duration of tinnitus
experienced by their sample. Although one study reported numbers
of participants with acute and chronic symptoms this was reported
in a way that combined tinnitus and hearing loss (Ma 2006).
Similarly, only one study reported baseline tinnitus severity
(Mashali 2016), but the Tinnitus Severity Index used does not
have a grading system to guide clinical interpretation of the
numerical scores (Folmer 2000). Kay 1981 excluded patients with
cardiovascular risk, because one group of participants received
mexiletine in their trial. Likewise, Mashali 2016 excluded patients
with severe heart disease and medication that interferes with
carbamazepine, because one group of participants received
carbamazepine in their trial. Maqbool 2010 only included male
military personnel with noise-induced hearing loss. The participant
groups in these three studies may not fully represent the tinnitus
population (Kay 1981; Maqbool 2010; Mashali 2016).

DiBerent salts of betahistine were used in the included studies.
Cekkayan 1996 and Maqbool 2010 evaluated the eBect of
betahistine hydrochloride, Ma 2006 evaluated betahistine mesilate
and Kay 1981, and Mashali 2016 evaluated betahistine not
otherwise specified. Furthermore, the daily dosage varied from 16
mg to 48 mg daily (Kay 1981; Ma 2006; Maqbool 2010; Mashali
2016). The treatment duration varied from one week to three
months (Cekkayan 1996; Kay 1981; Ma 2006; Maqbool 2010;
Mashali 2016). The comparator in three studies was a placebo
not otherwise specified (Cekkayan 1996; Kay 1981; Maqbool 2010).
In the other two studies vitamin B6 and a multivitamin were
used as a placebo (Ma 2006; Mashali 2016, respectively) since
these dietary supplements have no established benefit for tinnitus
(Coelho 2016). In the analyses, we pooled the diBerent salts of
betahistine, dosages and types of placebos together.

The primary outcomes were oLen not reported and there
was considerable inconsistency between studies with regard to
outcomes and how they were measured and reported. Tinnitus
loudness, for instance, was measured using a visual analogue scale
ranging from 0 to 10 in one study (Maqbool 2010), a visual analogue
scale whereof the upper limit is unknown in another study (Kay
1981) and a psychoacoustic loudness matching procedure in a third
study where the methods were not described (Ma 2006).

Tinnitus loudness was assessed only over the short term (less than
three months) (Kay 1981; Ma 2006; Maqbool 2010), while tinnitus
symptom severity was assessed over the long term but only at the
three-month point (Mashali 2016). None of the studies followed
up patients beyond the visit immediately following the end of
treatment.

Quality of the evidence

The quality of the evidence ranged from moderate to very low. We
are uncertain about the estimates for (change in) tinnitus loudness
measured by a visual analogue scale and the loudness matching
procedure and (significant) adverse eBects at short-term follow-
up. Further research is likely to have an important impact on
our confidence in estimates of the change in tinnitus symptom
severity and (significant) adverse eBects at long-term follow-up.
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Further research is (very) likely to have an important impact on our
confidence in the estimates of change in tinnitus loudness using a
matching procedure and (significant) adverse eBects at short-term
follow-up, when concurrent medication is used.

The quality of the evidence was aBected by a number of issues:
risk of bias, indirectness of evidence and imprecision. The studies
were characterised by poor reporting. Randomisation, allocation
concealment and blinding of participants, personnel and outcomes
assessors were particularly poorly reported.

None of the included studies had a pre-published protocol available
for inspection.

Potential biases in the review process

The review is based on a pre-published protocol (Hall 2018);
no significant changes have been made. Our searches of the
electronic databases were comprehensive. Language was not a
barrier for inclusion and, in addition to English, we reviewed
full-text articles in Chinese, French, German, Italian, Russian and
Turkish for inclusion assessment, aLer appropriate translation.
Author roles were pre-defined in the review process. Two authors
selected studies for inclusion and judged risk of bias independently,
with recourse to a third author for resolution of any disagreement
or uncertainty. Three authors independently extracted data to
minimise personal bias. We considered both clinical and statistical
heterogeneity before carrying out our analysis.

Agreements and disagreements with other studies or
reviews

This is the first systematic review to examine exclusively the eBects
of betahistine on subjective idiopathic tinnitus. A broad-ranging
systematic review considered reports of all randomised clinical
trials of any tinnitus intervention to map out known promising
interventions that deserve further research and to identify aspects
of research methodology that could be improved (Dobie 1999). One
study evaluating betahistine was identified (Kay 1981), for which
Dobie described the findings as not oBering any advantage over
placebo, just as we did.

Cochrane ENT has published two systematic reviews evaluating
betahistine for other clinical indications in otorhinolaryngology.
One review of betahistine for Ménière's disease identified seven
trials comparing betahistine with placebo (243 participants) (James
2001). Only five trials assessed tinnitus as a secondary outcome
using a single-item numerical rating scale, and while some trial
findings suggested a reduction in tinnitus the authors concluded
that all these eBects may have been caused by bias in the
methods. Notably, one trial with good methods showed no eBect
of betahistine on tinnitus compared with placebo in 35 patients.
Across the seven trials, adverse eBects tended to be no diBerent
in the betahistine group from the placebo group. One study
reported headache occurring more frequently in patients taking
betahistine than placebo, but gastrointestinal symptoms were
little reported. This review is currently being updated (van Esch
2018), with tinnitus again as a secondary outcome. The second
review of betahistine for symptoms of vertigo identified 16 trials
comparing betahistine with placebo (953 participants) (Murdin
2016). Tinnitus was not an outcome evaluated in this review, but
adverse eBects were. The authors reported that adverse eBects
(mostly gastrointestinal symptoms and headache) were common

but medically serious eBects in the study were rare and isolated,
and there was no diBerence in the frequency of adverse eBects
between the betahistine and placebo groups.

In conclusion, previous reviews conclude that there is no evidence
for any therapeutic benefit of betahistine for tinnitus, irrespective
of whether the symptom reflects subjective idiopathic tinnitus or
presents in the context of Ménière's disease. Existing work also
concludes that betahistine is generally well tolerated with a low risk
of treatment-related adverse eBects. Similar to the current review,
the studies varied considerably in terms of types of participants,
their diagnoses, the dose of betahistine and the length of time the
drug was taken for, the study methods and the way improvements
were measured.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We did not find any evidence to support or refute the prescription
of betahistine for subjective idiopathic tinnitus. The evidence
suggests that betahistine is generally well tolerated with a similar
risk of adverse eBects to placebo treatments.

Given that the sample of participants was heterogeneous both
within an individual trial and across trials, might betahistine have
a positive eBect on individual patients? For any pharmacological
intervention to be personalised, then one would need to be able
to make a diBerential clinical diagnosis based on the underlying
tinnitus pathophysiology, and one would need to be confident
that betahistine could influence this favourably. At present, it
is not possible to do either of these things since the symptom
of tinnitus has many possible causes, in the cochlea or brain,
or the connections thereof, and the pharmacological eBects of
betahistine are not fully worked out. Nevertheless, the findings of
this review do not negate the need for a proper clinical assessment
of patients with the symptom of tinnitus with the goal of making an
appropriate diagnosis. There are other evidence-based treatments
for tinnitus, which should be oBered where appropriate.

Implications for research

Future research into the eBectiveness of betahistine in patients
with tinnitus should use rigorous methodology. Randomisation
and blinding should be of the highest quality, given the subjective
nature of tinnitus and the strong likelihood of a placebo response.
The CONSORT statement should be used in the design and
reporting of future studies (CONSORT 2010).

We also recommend the development of validated, patient-
centred outcome measures for research in the field of tinnitus.
Visual analogue scales have limited value in this regard because
quantifying change using only a single item has inadequate
measurement properties (e.g. internal consistency cannot be
established and test-retest scores are at greater risk of instability).
Although most recent studies included in this review used multi-
item questionnaires of tinnitus symptom severity, other outcomes
such as depression, anxiety and health-related quality of life were
not measured. None of the studies reported adverse eBects. In
future trials, in addition to multi-item questionnaires of tinnitus
symptom severity, validated instruments measuring depressive
symptoms or depression, anxiety symptoms or generalised anxiety
and health-related quality of life should also be used.
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At the time of the publication of this review, core outcome measures
for adults with subjective tinnitus have only recently been
identified (Hall 2018b). For pharmacology-based interventions,
these are tinnitus intrusiveness and loudness. None of the included
studies assessed tinnitus intrusiveness, and while loudness was
assessed in three out of the five included studies, the measurement
methods varied. There is no standard test for tinnitus loudness,
and psychoacoustic loudness matching and subjective rating
methods are equally common. These measurement methods are
generally applied, and findings interpreted, with the assumption
that they measure the same underlying construct (i.e. that they
have convergent validity). However, retrospective analysis of
one randomised placebo-controlled trial in 91 participants with
subjective idiopathic tinnitus indicates otherwise (Hall 2017). Use
of the core outcome set as a minimum standard for what should be
assessed and reported in randomised controlled trials will facilitate
comparison between studies and meta-analyses (Tunis 2016).

Given the heterogeneity of tinnitus patients, future trials should
assess and report baseline characteristics so that the risk of
potential confounding factors can be better understood. Examples
include tinnitus duration, tinnitus symptom severity, age, hearing
loss and co-morbidities since these might reasonably modify
treatment success. Future trials might also consider, as a subgroup
analysis, the diBerential eBect of betahistine on acute (i.e. less
that three months duration) versus chronic (more than three
months duration) subjective idiopathic tinnitus. With the exception
of one included trial (Ma 2006), trials either failed to describe

this important participant baseline characteristic or recruited only
chronic cases. None of the included studies performed a sample
size estimation, and so future studies should seek to recruit an
adequate sample size based on an appropriate power calculation
for the primary outcome.

None of the included studies followed up patients beyond three
months. Although betahistine would be expected to become
eBective over the short term, future studies might consider
including long-term follow-up in order to explore whether any such
changes are maintained.
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Methods A 3-armed (betahistine, Gingko biloba and placebo), parallel-group randomised controlled trial with 3
months duration of treatment and 3 months duration of follow-up

Participants Location: Malatya, Turkey

Setting: single-centre study, Department of Otorhinolaryngology, Inönü University, from September
1993 to April 1994

Sample size:

• Number randomised: 28 in betahistine group and 13 in placebo group

• Number completed: 28 in betahistine group and unclear how many in placebo group

Participant baseline characteristics:

• Age (mean (range) years): 40 (17 to 66) in betahistine group versus 50 (26 to 70) in placebo group

• Gender (male/female, n): 13/15 in betahistine group versus 4/9 in placebo group

Inclusion criteria: patients with subjective tinnitus

Exclusion criteria: none

Interventions Intervention group: betahistine hydrochloride tablets, 1 tablet 3 times a day, 3 months, dosage not re-
ported

Comparator group: placebo capsules, 1 capsule 3 times a day, 3 months

Use of additional interventions: none reported

Outcomes • Change in tinnitus severity scale (range of 0 to 4) at 3 months

• Adverse effects at 3 months

Funding sources No information provided

Cekkayan 1996 

Betahistine for tinnitus (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

26

https://doi.org/10.1002%2F14651858.CD012914
https://doi.org/10.1002%2F14651858.CD013093


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Declarations of interest No information provided

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Methods of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Methods of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported whether participants and/or personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported whether outcome assessors were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No information is provided regarding the lower number of participants in the
control group (n = 13) compared to the test group (n = 28). Change in tinnitus
severity categories is reported only for 8 out of 13 participants in the placebo
group. There seems to be missing data for 5 participants.

Selective reporting (re-
porting bias)

High risk All participants were called to the clinic every 15 days for monitoring. During
these visits, routine examinations and hearing tests were performed. Partici-
pants were asked to rate the severity of tinnitus subjectively on a scale of 0 to
4, compared to the first day of the treatment. The results of routine examina-
tions and hearing tests were not reported in the results section. Only the re-
sults at 3 months were reported.

Other bias Unclear risk Unclear which statistical tests were used and thus whether these were proper.
Conflicts of interest and funding were not reported.

Cekkayan 1996  (Continued)

 
 

Methods A 4-armed (betahistine, mexiletine, diazepam and placebo), double-blinded, cross-over randomised
controlled trial with 28 days duration of treatment and 28 days duration of follow-up

Participants Location: England

Setting: not reported

Sample size:

• Number randomised: 42 allocated to 4 arms; it was not reported how many participants were allo-
cated to the betahistine group and how many participants were allocated to the placebo group

• Number completed: 5 in betahistine group and 6 in placebo group

Participant baseline characteristics:

• Age: not reported

• Gender: not reported

Kay 1981 
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Inclusion criteria: non-treatable tinnitus

Exclusion criteria: cardiovascular risk based on clinical history and electrocardiographic examination

Interventions Intervention group: betahistine capsules, 16 mg daily initially (8 mg 2 times a day) followed by 24 mg
daily (8 mg 2 times a day), 28 days

Comparator group: placebo capsules, 2 capsules daily initially, followed by 3 capsules daily, 28 days

Use of additional interventions: none reported

Outcomes • Change in tinnitus loudness measured using a visual analogue scale (range of 0 to more than 10; an
upper limit was not reported) at 28 days

• Adverse effects at 28 days

Funding sources No information provided

Declarations of interest No information provided

Notes The trial was stopped after the first cycle of medication because of an adverse event of mexiletine in an
unrelated trial. In this first cycle, 5 test participants received betahistine and 6 control participants re-
ceived a placebo.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Methods of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Methods of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk In the materials and methods section it was mentioned that the trial was dou-
ble-blind. However, the authors did not report who was blinded for what.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk In the materials and methods section it was mentioned that the trial was dou-
ble-blind. However, the authors did not report who was blinded for what.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 21 out of 42 participants were excluded from the trial on medical grounds or
because they quickly became non-compliant.

Selective reporting (re-
porting bias)

Low risk There is no protocol available. The outcomes listed in the materials and meth-
ods section of the article are all reported in the results section of the article.

Other bias Unclear risk Conflicts of interest and funding were not reported

Kay 1981  (Continued)

 
 

Methods A 2-armed, double-blinded, parallel-group randomised controlled trial with 1 week duration of treat-
ment and 1 week duration of follow-up

Participants Location: Beijing, China

Ma 2006 

Betahistine for tinnitus (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

28



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Setting: single-centre study, Department of Otorhinolaryngology, Third Hospital Beijing, from January
2005 to April 2005

Sample size:

• Number randomised: 30 in betahistine group and 30 in vitamin B6 group

• Number completed: 29 in betahistine group and 28 in vitamin B6 group

Participant baseline characteristics:

• Age (mean (SD) years): 47 (18) in betahistine group versus 46 (17) in vitamin B6 group (P value 0.802)

• Gender (male/female, n): 16/14 in betahistine group versus 15/15 in vitamin B6 group (P value 0.796)

• Duration of tinnitus (n (%)): < 3 months: 7 (23); 4 months to 1 year: 7 (23); > 1 year: 16 (53) in betahistine
group versus < 3 months: 8 (27); 4 months to 1 year: 9 (30); > 1 year: 13 (43) in vitamin B6 group (P
value 0.731)

• Tinnitus loudness (≤ 15 dB, n (%)): 17 (57) in betahistine group versus 20 (69) in placebo group (P
value 0.329)

• Tinnitus laterality (n (%)): bilateral: 16 (53); leL-sided: 9 (30); right-sided: 4 (13); inside head: 1 (3) in
betahistine group versus bilateral: 18 (60); leL-sided: 6 (20); right-sided: 6 (20) in the vitamin B6 group
(P value 0.548)

• Tinnitus pitch (n (%)): 125 to 1500 Hz: 4 (13); 2000 to 4000 Hz: 9 (30); ≥ 6000 Hz: 17 (57) in the betahistine
group versus 125 to 1500 Hz: 5 (17); 2000 to 4000 Hz: 6 (20); ≥ 6000 Hz: 18 (60); pitch could not be
matched: 1 (3) in the vitamin B6 group (P value 0.697)

• Hearing loss (n (%)): 17 (57) in betahistine group versus 20 (67) in vitamin B6 group (P value 0.426)

Inclusion criteria: patients aged 18 to 75 years with subjective tinnitus

Exclusion criteria:

• Middle-ear and outer-ear tinnitus

• Objective tinnitus

• Ménière's disease

• Pregnancy

• (History of) allergic reaction to any of the components of betahistine mesilate

• (History of) peptic ulcer

• Bronchial asthma

• Malignancy, including adrenal medullary tumour and brain tumour

• Uncontrolled acute infection

• Non-compliant patients using less than 80% of the prescribed medication

• Use of concurrent medication

Interventions Intervention group: betahistine mesilate tablets, 18 mg daily (6 mg 3 times a day), 1 week

Comparator group: vitamin B6 tablets, 30 mg daily (10 mg 3 times a day), 1 week

Use of additional interventions: flunarizine hydrochloride, 5 mg daily (5 mg once a day), 1 week, both
treatment arms

Outcomes • Treatment effect on tinnitus loudness match (5 levels: tinnitus match decreased to 0 dB; reduced by
≥ 15 dB; reduced by ≥ 5 dB and < 15 dB; reduced by < 5 dB or exacerbated by < 5 dB; exacerbated by
≥ 5 dB) at 1 week

• Efficiency analysis based on a derivative of the tinnitus loudness match data (2 levels: tinnitus match
reduced by ≥ 5 dB or tinnitus match reduced by < 5 dB or exacerbated) at 1 week

• Subjective treatment effect (5 levels: tinnitus disappeared; significantly reduced; slightly reduced; not
changed; exacerbated) at 1 week

• Change in hearing at 1 week

• Adverse effects at 1 week

Ma 2006  (Continued)

Betahistine for tinnitus (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Funding sources No information provided

Declarations of interest No information provided

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed by workers from the Epidemiological Investiga-
tion Room Peking University Third Hospital, using SAS software

Allocation concealment
(selection bias)

Unclear risk Methods of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk In the abstract it was mentioned that this was a double-blind trial. However,
the authors did not report who was blinded for what.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk In the abstract it was mentioned that this was a double-blind trial. However,
the authors did not report who was blinded for what.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 participants did not complete the trial: 1 participant from the test group and
2 participants from the control group.
An intention-to-treat and per-protocol analysis was performed.

Selective reporting (re-
porting bias)

Low risk There is no protocol available. The outcomes listed in the methods section of
the article are all reported in the results section of the article.

Other bias Unclear risk Conflicts of interest and funding were not reported

Ma 2006  (Continued)

 
 

Methods A 2-armed, parallel-group randomised controlled trial with 2 months duration of treatment and 2
months duration of follow-up

Participants Location: Rawalpindi, Pakistan

Setting: single-centre study, Department of Otorhinolaryngology, Combined Military Hospital
Rawalpindi, from July 2006 to December 2006

Sample size:

• Number randomised: 35 in betahistine group and 35 in multivitamin group

• Number completed: not reported

Participant baseline characteristics:

• Age (mean (SD) years): 48 (14) in betahistine group versus 49 (12) in multivitamin group

• Gender (male/female, n): 35/0 in betahistine group versus 35/0 in multivitamin group

• Tinnitus loudness (dB (SD)): 6 (2) in betahistine group versus 6 (2) in multivitamin group

Inclusion criteria: patients aged over 18 years with tinnitus due to noise-induced hearing loss with a
confirmed history of exposure to noise and confirmed hearing loss at 3 or 4 kHz

Maqbool 2010 
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Exclusion criteria:

• Tinnitus due to other causes

• Diabetes

• Hypertension

• Peptic ulcer disease

• Alcoholics

Interventions Intervention group: betahistine hydrochloride tablets, 48 mg daily (16 mg 3 times a day), 2 months

Comparator group: multivitamin tablets, 3 tablets daily (1 tablet 3 times a day), 2 months

Use of additional interventions: none reported

Outcomes Tinnitus loudness measured using a visual analogue scale (range 0 to 10) at 1 month and 2 months

Funding sources No information provided

Declarations of interest No information provided

Notes —

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Methods of randomisation not reported

Allocation concealment
(selection bias)

Unclear risk Methods of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported whether participants and/or personnel were blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported whether outcome assessors were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not reported whether participants dropped out or were lost to follow-up. Not
reported whether outcome data were missing.

Selective reporting (re-
porting bias)

Low risk There is no protocol available. The outcomes listed in the patients and meth-
ods section of the article are all reported in the results section of the article.

Other bias Unclear risk Conflicts of interest and funding were not reported

Maqbool 2010  (Continued)

 
 

Methods A 3-armed (betahistine, carbamazepine and placebo), double-blinded, parallel-group randomised con-
trolled trial with 12 weeks duration of treatment and 12 weeks duration of follow-up

Participants Location: Ahvaz, Iran

Mashali 2016 
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Setting: single-centre study, Department of Otorhinolaryngology, Ahvaz Jundishapur University of
Medical Sciences, from May 2015 to May 2016 mentioned in the abstract and from August 2015 to Au-
gust 2016 mentioned in the materials and methods section

Sample size:

• Number randomised: not reported

• Number completed: 24 or 25 in betahistine group and 24 or 25 in placebo group

Participant baseline characteristics:

• Age: no significant difference

• Gender: no significant difference

• Tinnitus severity (points on Tinnitus Severity Index (SD)): 33 (8) in betahistine group versus 33 (8) in
placebo group

Inclusion criteria: patients aged over 21 to 65 years with non-pulsatile tinnitus with a duration of at
least 6 months

Exclusion criteria:

• Pulsatile tinnitus

• Ménière’s disease

• Neuroma

• Otosclerosis

• Hearing aid use

• Pregnancy

• Mental illness requiring treatment

• Intolerance or allergic reaction to the study drugs

• Use of antiepileptic medication, oral contraceptives or other medication that may interfere with car-
bamazepine

• Severe heart disease

Interventions Intervention group: betahistine tablets, 16 mg daily (8 mg 2 times a day), 12 weeks

Comparator group: placebo tablets, dosage and frequency not reported, 12 weeks

Use of additional interventions: none reported

Outcomes Tinnitus Severity Index (range 0 to 56 points) at 12 weeks

Funding sources No information provided

Declarations of interest No information provided

Notes In the text of the results section the authors report 25 participants in the betahistine group and 24 par-
ticipants in the placebo group. In table 1 the authors report 24 participants in the betahistine group
and 25 participants in the placebo group.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were randomly placed in 3 groups in terms of sex, age and tinnitus
severity. Methods of randomisation were not reported.

Allocation concealment
(selection bias)

Unclear risk Methods of allocation concealment were not reported

Mashali 2016  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk In the introduction it was mentioned that this was a double-blind trial. Howev-
er, the authors did not report who was blinded for what.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk In the introduction it was mentioned that this was a double-blind trial. Howev-
er, the authors did not report who was blinded for what.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The number of included participants was not mentioned in the materials and
methods section. It is unclear whether the number of participants evaluated
was the same as the number of participants initially allocated to the treatment
groups.

Selective reporting (re-
porting bias)

High risk The abstract and the materials and methods section mentions that audiomet-
ric tests were conducted as a pre- and postintervention measure, but these
were not reported in the results section

Other bias Unclear risk Conflicts of interest and funding were not reported

Mashali 2016  (Continued)

SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

de Kernier 2000 Review article

Jakobs 1978 ALLOCATION: no randomisation

Kluyskens 1990 PARTICIPANTS: patients had a diagnosis of Ménière’s disease or vertigo

Larikova 2005 ALLOCATION: no control group, no randomisation

Oosterveld 1984 PARTICIPANTS: patients had a diagnosis of vertigo

Robson 1994 Review article

Singarelli 1979 PARTICIPANTS: patients had a diagnosis of vertigo

Sirimanna 1992 Review article

Sonmez 2013 ALLOCATION: no randomisation

Werkman 1982 Review article
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Comparison 1.   Betahistine versus placebo (without concurrent medication)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Tinnitus loudness VAS (1 month) 2 81 Mean Difference (IV, Fixed,
95% CI)

-0.16 [-1.01, 0.70]

2 Tinnitus loudness VAS (2 months) 1 70 Mean Difference (IV, Fixed,
95% CI)

-0.39 [-1.37, 0.60]

3 Change in tinnitus loudness VAS
(short-term)

1 11 Mean Difference (IV, Fixed,
95% CI)

-0.43 [-1.20, 0.34]

4 Significant adverse effects (short-
term)

1 11 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

5 Significant adverse effects (long-
term)

1 41 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

6 Change in Tinnitus Severity Index
(long-term)

1 50 Mean Difference (IV, Fixed,
95% CI)

0.02 [-1.05, 1.09]

7 Tinnitus severity score (long-term) 1 36 Mean Difference (IV, Fixed,
95% CI)

-0.52 [-1.34, 0.30]

8 Other adverse effects (short-term) 1 11 Risk Ratio (M-H, Fixed, 95%
CI)

3.5 [0.17, 70.94]

9 Other adverse effects (long-term) 1 41 Risk Ratio (M-H, Fixed, 95%
CI)

0.0 [0.0, 0.0]

10 Change in tinnitus severity score
(long-term)

1 41 Mean Difference (IV, Fixed,
95% CI)

-0.86 [-1.58, -0.14]

 
 

Analysis 1.1.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 1 Tinnitus loudness VAS (1 month).

Study or subgroup Betahistine Placebo/mul-
tivitamin

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kay 1981 5 9.5 (1.9) 6 8.5 (2) 13.78% 1[-1.31,3.31]

Maqbool 2010 35 4.4 (1.9) 35 4.8 (2) 86.22% -0.34[-1.26,0.58]

   

Total *** 40   41   100% -0.16[-1.01,0.7]

Heterogeneity: Tau2=0; Chi2=1.11, df=1(P=0.29); I2=10.3%  

Test for overall effect: Z=0.36(P=0.72)  

Favours betahistine 105-10 -5 0 Favours placebo/multivitamin
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Analysis 1.2.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 2 Tinnitus loudness VAS (2 months).

Study or subgroup Betahistine Multivitamin Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Maqbool 2010 35 4.1 (2) 35 4.5 (2.2) 100% -0.39[-1.37,0.6]

   

Total *** 35   35   100% -0.39[-1.37,0.6]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.77(P=0.44)  

Favours betahistine 105-10 -5 0 Favours multivitamin

 
 

Analysis 1.3.   Comparison 1 Betahistine versus placebo (without concurrent
medication), Outcome 3 Change in tinnitus loudness VAS (short-term).

Study or subgroup Betahistine Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Kay 1981 5 0.4 (0.6) 6 0.8 (0.8) 100% -0.43[-1.2,0.34]

   

Total *** 5   6   100% -0.43[-1.2,0.34]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.09(P=0.27)  

Favours placebo 21-2 -1 0 Favours betahistine

 
 

Analysis 1.4.   Comparison 1 Betahistine versus placebo (without concurrent
medication), Outcome 4 Significant adverse e8ects (short-term).

Study or subgroup Betahistine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kay 1981 0/5 0/6   Not estimable

   

Total (95% CI) 5 6 Not estimable

Total events: 0 (Betahistine), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours betahistine 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.5.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 5 Significant adverse e8ects (long-term).

Study or subgroup Favours be-
tahistine

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Cekkayan 1996 0/28 0/13   Not estimable

   

Total (95% CI) 28 13 Not estimable

Total events: 0 (Favours betahistine), 0 (Placebo)  

Favours betahistine 1000.01 100.1 1 Favours placebo
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Study or subgroup Favours be-
tahistine

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours betahistine 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Betahistine versus placebo (without concurrent
medication), Outcome 6 Change in Tinnitus Severity Index (long-term).

Study or subgroup Betahistine Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Mashali 2016 25 1.7 (1.7) 25 1.7 (2.1) 100% 0.02[-1.05,1.09]

   

Total *** 25   25   100% 0.02[-1.05,1.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

Favours placebo 21-2 -1 0 Favours betahistine

 
 

Analysis 1.7.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 7 Tinnitus severity score (long-term).

Study or subgroup Betahistine Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Cekkayan 1996 28 2.6 (1.6) 8 3.1 (0.8) 100% -0.52[-1.34,0.3]

   

Total *** 28   8   100% -0.52[-1.34,0.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.25(P=0.21)  

Favours betahistine 42-4 -2 0 Favours placebo

 
 

Analysis 1.8.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 8 Other adverse e8ects (short-term).

Study or subgroup Betahistine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kay 1981 1/5 0/6 100% 3.5[0.17,70.94]

   

Total (95% CI) 5 6 100% 3.5[0.17,70.94]

Total events: 1 (Betahistine), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.82(P=0.41)  

Favours betahistine 1000.01 100.1 1 Favours placebo
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Analysis 1.9.   Comparison 1 Betahistine versus placebo (without
concurrent medication), Outcome 9 Other adverse e8ects (long-term).

Study or subgroup Betahistine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Cekkayan 1996 0/28 0/13   Not estimable

   

Total (95% CI) 28 13 Not estimable

Total events: 0 (Betahistine), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours betahistine 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.10.   Comparison 1 Betahistine versus placebo (without concurrent
medication), Outcome 10 Change in tinnitus severity score (long-term).

Study or subgroup Betahistine Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Cekkayan 1996 28 -1.4 (1.6) 13 -0.5 (0.8) 100% -0.86[-1.58,-0.14]

   

Total *** 28   13   100% -0.86[-1.58,-0.14]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.35(P=0.02)  

Favours betahistine 52.5-5 -2.5 0 Favours placebo

 
 

Comparison 2.   Betahistine versus placebo (with concurrent medication)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in tinnitus loudness match
(short-term)

1 60 Mean Difference (IV, Fixed,
95% CI)

-0.10 [-0.50, 0.30]

2 Significant adverse effects (short-
term)

1 59 Risk Ratio (M-H, Fixed, 95%
CI)

3.1 [0.13, 73.14]

3 Other adverse effects (short-term) 1 59 Risk Ratio (M-H, Fixed, 95%
CI)

0.44 [0.13, 1.55]

 
 

Analysis 2.1.   Comparison 2 Betahistine versus placebo (with concurrent
medication), Outcome 1 Change in tinnitus loudness match (short-term).

Study or subgroup Betahistine Vitamin B6 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ma 2006 30 2.4 (0.9) 30 2.5 (0.7) 100% -0.1[-0.5,0.3]

   

Total *** 30   30   100% -0.1[-0.5,0.3]

Favours betahistine 52.5-5 -2.5 0 Favours vitamin B6
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Study or subgroup Betahistine Vitamin B6 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.63)  

Favours betahistine 52.5-5 -2.5 0 Favours vitamin B6

 
 

Analysis 2.2.   Comparison 2 Betahistine versus placebo (with concurrent
medication), Outcome 2 Significant adverse e8ects (short-term).

Study or subgroup Betahistine Vitamin B6 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Ma 2006 1/29 0/30 100% 3.1[0.13,73.14]

   

Total (95% CI) 29 30 100% 3.1[0.13,73.14]

Total events: 1 (Betahistine), 0 (Vitamin B6)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

Favours betahistine 1000.01 100.1 1 Favours vitamin B6

 
 

Analysis 2.3.   Comparison 2 Betahistine versus placebo (with
concurrent medication), Outcome 3 Other adverse e8ects (short-term).

Study or subgroup Betahistine Vitamin B6 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Ma 2006 3/29 7/30 100% 0.44[0.13,1.55]

   

Total (95% CI) 29 30 100% 0.44[0.13,1.55]

Total events: 3 (Betahistine), 7 (Vitamin B6)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.2)  

Favours betahistine 1000.01 100.1 1 Favours vitamin B6

 

 

A D D I T I O N A L   T A B L E S
 

Measurement instrument (author, year) Number of items and sub-
scales

Internal consistency
(Cronbach's alpha for
the global score)

Tinnitus Functional Index (Meikle 2012) 25 items, 8 subscales 0.97

Tinnitus Handicap Inventory (Newman 1996) 25 items, 3 subscales 0.93

Tinnitus Handicap Questionnaire (Kuk 1990) 27 items, 3 subscales 0.94

Tinnitus Reaction Questionnaire (Wilson 1991) 26 items 0.96

Table 1.   Examples of questionnaires measuring tinnitus symptom severity 

Betahistine for tinnitus (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

38



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Tinnitus Questionnaire, English version (Hallam 2009) 52 items, 5 subscales 0.94

Tinnitus Questionnaire, German version (Hiller 2006) 52 items, 6 subscales 0.93

Tinnitus Severity Scale (Sweetow 1990) 15 items Not reported

Table 1.   Examples of questionnaires measuring tinnitus symptom severity  (Continued)

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

1 MESH DESCRIPTOR Tinnitus EXPLODE ALL AND CENTRAL:TARGET

2 (tinnit*):AB,EH,KW,KY,MC,MH,TI,TO AND CENTRAL:TARGET

3 #1 OR #2

4 MESH DESCRIPTOR betahistine EXPLODE ALL AND CENTRAL:TARGET

5 (betahistin* or serc or betaserc):AB,EH,KW,KY,MC,MH,TI,TO AND CENTRAL:TARGET

6 AEQUAMEN or BETASERK or BEATSERKA or EXTOVYL or FIDIUM or LECTIL or LOBIONE or MEGINALISK or MELOPAT or MENIACE or
MERISLON or MICROSER or RIBRAIN or VASOMOTAL AND CENTRAL:TARGET

7 ((BY next vertin)):AB,EH,KW,KY,MC,MH,TI,TO AND CENTRAL:TARGET

8 (Betavert or vertigon or pt9 or "pt 9"):AB,EH,KW,KY,MC,MH,TI,TO AND CENTRAL:TARGET

9 #4 OR #5 OR #6 OR #7 OR #8

10 #3 AND #9

Appendix 2. Data extraction form

 

Study details and author contact details

Ref-ID  

Date of extraction  

Citation  

Corresponding author  

Email  

Address  

Additional identification data  

 

 
 

Characteristics of included study
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Methods X-armed, double/single/non-blinded, parallel-group/cross-over/cluster randomised controlled tri-
al, with x duration of treatment and x duration of follow-up

Participants Location: place, country

Setting: single-/multicentre, department, hospital, study duration

Sample size:

• Number randomised: x in test group, y in control group

• Number completed: x in test group, y in control group

Participant baseline characteristics:

• Age:

• Gender:

• Duration of tinnitus:

• Tinnitus severity:

• Tinnitus loudness:

• Tinnitus quality:

• Hearing loss: degree, characteristics, pure-tone audiograms

• Anxiety/depression score:

Inclusion criteria:

Exclusion criteria:

Interventions Intervention group: drug name, method of administration, dosage per day, frequency of adminis-
tration, duration of intervention

Comparator group: drug name, method of administration, dosage per day, frequency of adminis-
tration, duration of intervention

Use of additional interventions:

Outcomes Outcome measure(s):

Time point(s):

Outcome type: continuous/dichotomous/adverse effects

Reported as: mean with confidence intervals/standard deviation/standard error

Range:

Unit of measurement:

Direction: lower is better/higher is better

Statistical tests used:

Treatment fidelity:

Funding sources No information provided/none declared/state source of funding

Declarations of interest No information provided/none declared/state conflict(s)

Notes  

  (Continued)
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Risk of bias assessment

Bias Author's judgement
(low/high/unclear)

Support for judge-
ment

Random sequence generation    

Allocation concealment    

Blinding of participants and personnel    

Blinding of outcome assessment    

Incomplete outcome data    

Selective reporting    

Other sources of bias    
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Results (continuous data)

Outcome Test group Control group Other summary statistics and
notes

  Mean SD N Mean SD N Test, significance level, 95% confi-
dence interval

Pre-intervention              

Post-intervention              

Change/difference              
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Results (dichotomous data)

Outcome Test group Control group Other summary statistics and notes

  Number of
subjects with
events

Number of
subjects
analysed

Number of
subjects with
events

Number of
subjects
analysed

Test, significance level, risk ratio, odds ra-
tio, 95% confidence interval
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We planned to report the new core outcome for trials of pharmacological interventions for tinnitus, this being tinnitus intrusiveness (Hall
2018b), as measured by a single-item patient-reported visual analogue scale or numerical rating scale. However, there were no reported
outcomes of this type.

Other possible comparison pairs included betahistine versus no intervention, or betahistine versus education and information only, but
none of the included studies were of this design.

We added drowsiness as an additional adverse eBect for the secondary outcome 'Other adverse eBects'.

Two (DAH and DM) instead of three authors (DAH, DM and IS) scanned the retrieved records for eligibility.

Our protocol did not explicitly cover mixed populations and how we would handle these. We decided to exclude studies that included a
majority (more than 50%) of patients with Ménière’s disease.
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