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GRADE.

Abstract

Introduction

Meéniere's disease is a multifactorial disorder affecting the inner ear,
characterized by episodes of spontaneous and recurrent vertigo,
fluctuating hearing loss and tinnitus. Intratympanic gentamicin therapy
has been used to reduce the intensity and frequency of attacks in
intractable Méniere's disease, but it is associated with hearing loss. There is
controversy regarding its efficacy and safety.

Methods

We searched in Epistemonikos, the largest database of systematic reviews in
health, which is maintained by screening multiple information sources,
including MEDLINE, EMBASE, Cochrane, among others. We extracted
data from the systematic reviews, reanalyzed data of primary studies,
conducted a meta-analysis and generated a summary of findings table

using the GRADE approach.

Results and conclusions

We identified 13 systematic reviews that included 80 primary studies
overall, of which three correspond to randomized trials. We concluded that
intratympanic gentamicin may improve the control of vertigo, and result
in little or no difference to tinnitus, but the certainty of the evidence is low.
Furthermore, we are uncertain whether intratympanic gentamicin reduces
hearing or the frequency of vertigo attacks as the certainty of the evidence
has been assessed as very low.

Problem

Meénicre's disease is a chronic, disabling and progressive illness, characterized by recurrent episodic spontaneous vertigo, hearing loss,
aural fullness and tinnitus. The initial treatment consists of lifestyle modifications, including dietary sodium restriction, and
medications such as diuretics and betahistine. However, it is estimated that 10% [1] of patients are refractory to the initial
management, presenting at least one attack per month along with sensory hearing loss for six months or more [2]. Consequently,
other more expensive and with a higher complication rate treatment alternatives, as surgical interventions, are considered.
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Since there is no standard management for refractory Méniere's disease, multiple alternatives have been proposed, including the use
of intratympanic aminoglycosides, specifically gentamicin, considered a minimally invasive therapy. Gentamicin acts at the inner ear
level, producing partial or total ablation of the vestibular organ, mainly in vestibular hair cells, resulting in control of vertigo with less
damage to the cochlear function [1]. However, there is no consensus on the protocol for intratympanic administration of

gentamicin, nor clarity regarding its effectiveness and safety.

Key messages

e The use of intratympanic gentamicin may reduce the intensity of vertigo (the
certainty of the evidence is low).

e The use of intratympanic gentamicin may make little or no difference in
tinnitus (the certainty of the evidence is low).

e  We are uncertain whether the use of intratympanic gentamicin reduces hearing
loss or frequency of vertigo attacks (the certainty of the evidence is very low).

e No evidence was found evaluating adverse effects and quality of life.

About the body of evidence for this question

We found 13 systematic reviews [3], [4], [5], [6], [7], [8], [9],
[10], [11], [12], [13], [14 ], [15], that included 80 primary
studies [16], [17], [18], [19], [20], [21], [22], [23], [24], [25],
[26], [27], [28], [29], [30], [31], [32], [33], [34], [35], [36],
[37], [381], [39], [40], [41], [42], [43], [44], [45], [46], [47],
(48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58],
[59], [60], [61], [62], [63 ], [64], [65], [66], [67], [68], [69],
[70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88 ], [89], [90], [91],
[92], [93], [94], [95], three of which correspond to
randomized trials [23], [73], [87].

What is the evidence?
See evidence matrix in
Epistemonikos later

This table and the summary in general are based on the
randomized trials, as the observational studies did not
increase the level of certainty of the evidence, nor added
any additional relevant information.

The diagnostic criteria used in the three trials [23], [73], [87],
was obtained from a 1995 clinical guideline of the American
Academy of Otolaryngology-Head and Neck Surgery
(AAO-HNS) for the diagnosis of unilateral Méniére's disease.

Two trials selected patients without previous surgical
What types of patients intervention [73], [87] and all of them included patients
were included* refractory to conservative management, defined as failure
after six months [23], [87] or failure after treatment with
betahistine [73] .

One of the trials [73] included patients who presented a
positive caloric response measured by
electronystagmography.

Two of the trials used intratympanic gentamicin at 30 mg/ml
with a weekly titration protocol [73], [87]. One trial used a
dose of 0.4 ml [73] and the other one used four ml [87]. One
of them installed a ventilation tube in the tympanic

What types of
interventions were

incl * .
included membrane four weeks prior to the start of treatment where

gentamicin was injected [73], unlike the other trial that used
tympanic puncture [87]. The remaining trial [23] used

MEAVE,

Methods

We searched in Epistemonikos, the
largest darabase of systemaric reviews in
health, which is maintained by screening
m].l]l:iplt information sources, including
MEDLINE, EMBASE, Cochrane, among
others, to identfy systematic reviews and
their included primary studies. We
extracted data from the identified reviews
and reanalyzed data from primary studies
included in those reviews. With this
information, we generated a structured
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What types of

outcomes
were mea

gentamicin at 40 mg/ml weekly without defining the
volume. The cumulative dose differed between one [87] to
four [23], [73].

All trials compared against placebo. One trial injected four
ml of a buffer solution [87], another trial used 0.4 ml weekly
for four weeks [73]. The remaining trial used 0.9% NaCl
without specifying dose [23].

The trials evaluated multiple outcomes, which were grouped
by the systematic reviews as follows:

Control of vertigo: measured as number of attacks per year
and intensity of vertigo

Hearing loss or improvement
Tinnitus severity

sured Perception of aural fullness
Complications and adverse effects
Quiality of life

Functionality scale

The average follow-up of the studies was 17.7 months with a
range between 6 and 28 months [23], [73], [87].

* The information about primary studies is extracted from the systematic reviews identified,
unless otherwise specified.

Summary of findings

The information on the effects of intratympanic gentamicin for intractable Méniere's disease is based on three randomized trials that

included

One trial

60 patients [23], [73],[87].
reported reduction of vertigo intensity (28 patients) [73] and three reported hearing loss (60 patients) [23], [73], [87]. No

review allowed the extraction of data on vertigo attacks per year and tinnitus, therefore the information on these is presented as a

narrative

synthesis. None of the trials reported quality of life and adverse effects.

The summary of findings is the following:

MEI).

The use of intratympanic gentamicin may reduce intensity of vertigo (the certainty of the evidence is low).

We are uncertain whether intratympanic gentamicin reduces hearing because the certainty of the evidence has
been assessed as very low.

We are uncertain whether intratympanic gentamicin reduces the frequency of attacks of vertigo per year,
because the certainty of the evidence has been assessed as very low.

Intratympanic gentamicin use may result in little or no difference in tinnitus (the certainty of the evidence is
low).

No studies were found that evaluated the quality of life outcome.

No studies were found that evaluated the outcome of adverse effects.
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Intratympanic gentamicin for Méniére's disease

Patients Méniére's disease
Intervention Intratympanic gentamicin
Comparison Placebo
Absolute effect*

G WITHOUT - WITH | Certainty of evidence

utcome Intratympanic Gentamicin Intratympanic Gentamicin (GRADE)

Difference: patients per 1000
1.8 points 0.5 points
Intensity of CO OO
vertigo** MD: 1.3 less Low
(Margin of error: 0.66 to 1.94 less)
0 decibels 3.70 decibels
Hearing loss *** @000 23
(dB) MD: 3.7 decibels more Very low
(Margin of error: 8.29 less than 15.69 more)
Frequency of One review [4] that was based on one trial (28 patients) [73] SO0 2
vertigo attacks reported that gentamicin therapy produced no change in Very low
per year tinnitus. Y
One review [4] that was based on one trial (28 patients) [73] DB
Tinnitus reported that gentamicin therapy produced no change in Low
tinnitus.

Quality of life Two reviews [4], [12] reported that none of the trials assessed )

quality of life.

One review [4] reported that none of the included trials )
Adverse effects assessed other adverse effects.

Margin of error: 95% confidence interval (CI).
MD: Mean difference.
GRADE: Evidence grades of the GRADE Working Group (see later).

* The average WITHOUT intratympanic gentamicin is based on the average of the study of greater weight of the
control group of the studies. The average WITH intratympanic gentamicin (and its margin of error) is calculated
from the difference in means (and its margin of error).

** The intensity of vertigo was evaluated with an unspecified scale ranging from zero to three points that is
interpreted as: severe (three points), moderate (two points), mild (one point) and none (zero points) [73].

*** Measured in decibels (dB), where higher decibels are considered to be greater hearing loss.

! The certainty of the evidence was downgraded in one level for risk of bias, as the trial [73] did not provide
information on the generation of the randomization sequence and the follow-up was less than 2 years. In the case of
the outcome “Frequency of vertigo attacks per year”, two levels of certainty of evidence were downgraded due to risk
of bias, since the trial [73] presented limitations associated with the generation of randomization sequence, attrition
(no clear information on the loss of patients in the placebo group) and selective reporting.

2The certainty of the evidence was downgraded in one level due to imprecision as different decisions would be made
at each end of the confidence interval. In the case of the outcomes of attacks of vertigo and tinnitus, a level of
certainty of the evidence was downgraded for this reason, due to the small sample size of the trial and the infrequency
of the event.

3 The certainty of the evidence was downgraded in one level for inconsistency, as the different studies show
contradictory results.

Follow the link to access the interactive version of this table ([nteractive Summary of Findings — iSoF)
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https://isof.epistemonikos.org/#/finding/60455294e3089d04c5c04fb1

About the certainty of Other considerations for decision-making

the evidence GRADE)* To whom this evidence does and does not apply

o This evidence applies to adults with diagnosis of refractory progressive Méniére's disease,
High: This rescarch provides a very
good indication of the likely effect. The
likelihood thar che effiect will be

resistant to treatment or to patients with severely impaired hearing.

substantially differenct is low, It does not apply to patients with Méniere's disease who have received previous surgical
= treatment or with a good response to therapy.

Moderate: This rescarch provides a

good indication of the likely eftect. The About the outcomes included in this summary

likelihood char the effect will be
subsrandally differenct is moderare. . . . .
~y The outcomes presented in the summary of findings table are those considered critical

O provides some for decision making by the authors of this summary, and in general agree with the

indication of the |.i|-c|."|:|' effect. However, SyStematiC reviews identified.
thie likelihood chare it will be
substantially differentt is high.
B{_N_¥_

Very low: This rescarch does nor
provide a reliable indication of the |iL|.".:.'
effect, The likelihood thar the effect will Balance between benefits and risks, and certainty of the evidence
b substantially differentt is very high

Although adverse effects and quality of life outcomes were assessed by systematic reviews,
none of the identified trials reported information.

The current evidence suggests that intratympanic gentamicin may reduce the symptoms

R ) o associated with refractory Méniére's disease reflected in the intensity of vertigo, and that
This concepr is also called ‘gualicy of

the evidence' ar ‘confidence in effect there would also be no differences in the management of tinnitus, but the certainty of

estimartes’. the evidence is low.

t Substantially different = a large . ) ) )
enough difference that ic mighe affect 2 On the other hand, its effect on the frequency of vertigo attacks and hearing loss is
decision uncertain, since the certainty of the evidence was evaluated as very low.

Given these conditions and the lack of evidence related to quality of life or other adverse
effects associated with therapy that could add relevant information, it is necessary to have
an adequate estimate of the effect to perform a correct analysis between risks and
benefits.

Resource considerations

Intratympanic gentamicin is a low-cost intervention compared to other more aggressive alternative treatments such as
labyrinthectomy or vestibular neurectomy, which would imply additional costs associated with the surgical procedure.

However, it is not possible to provide an adequate cost-benefit analysis because there is uncertainty about the effect of gentamicin in
the control of Méniére's disease.

‘What would patients and their doctors think about this intervention

Based on the evidence provided in this summary, most patients and clinicians should not lean in favor of its use, since it does not
allow to assert whether there is an effect on the control of vertigo, tinnitus management and quality of life.

However, given the lack of better therapeutic alternatives for the management of intractable Méniere's disease, it is expected that
some clinicians or patients would use an alternative whose benefit is not proven.

Differences between this summary and other sources

The conclusions of this summary are concordant with those reached in five systematic reviews, that identify an important limitation
of the existing evidence.

On the other hand, 12 of the 13 systematic reviews identified 3], [4], [5], [6], [7], [8], [10], [11], [12], [13], [14], [15] conclude that
intratympanic gentamicin would be an effective treatment for vertigo management, especially using the weekly titration protocol [15]
and that low doses would be safer when long regimens are used [7].

Both the ‘Guidelines of the French Otorhinolaryngology-Head and Neck Surgery Society on Méniére's disease’ [97], and the
European Academy of Otology and Neurotology Vertigo Guidelines [98] conclude intratympanic gentamicin is effective for the
control of vertigo, reporting low risk of hearing impairment when small doses are used.
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Could this evidence change in the future?

It is very likely that future research will modify the conclusion of this summary, due to the existing uncertainty, especially with regard
to hearing loss and frequency of vertigo attacks, since the certainty of the evidence is very low.

A search in the PROSPERO database and in the platform of clinical trials of the World Health Organization, identified there were
three ongoing systematic [99], [100], [101] but no trials associated with the question of interest.

How we conducted this summary

Using automated and collaborative means, we compiled all the relevant
evidence for the question of interest and we present it as a matrix of
evidence.

Postema RJ

2008
Hamer SG
Quaranta A

Stokroos R
2001

2004
Atlas JT
Minor LB

Zhang Y
2019

Diamond C
2003

Chia SH
2004

Huon LK
2012

An evidence matrix is a table that compares systematic reviews that answer the same
guestion.

Rows represent systematic reviews, and columns show primary studies.

The boxes in green comespond fo studies included in the respective revisions.

The system automatically detacts new systematic reviews including any of the primary
studies in the matrix, which will be added if they actually answer the same question.

Follow the link to access the interactive version: Gentamicin versus

placebo or not treatment in Meniere’s disease
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