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Summary

PRINCIPLES: On the basis of previous observations we
examined the possibility of a favourable effect of proton
pump inhibitors (PPI) on Meniere’s disease (MD). A pre-
liminary step was made by retrospectively analysing the
number of menieric crises in a group of patients suffering
from MD and using PPI for other reasons as compared to a
group of menieric subjects who had never used PPI.

METHODS: Between January 2001 and December
2006, 42 patients affected by MD were examined in the
tertiary referral centre at the University Hospital of Bo-
logna, Italy and in the private office of an ENT specialist in
Cassino, Italy. Within the study group, 18 patients had used
PPI for various reasons for at least 12 consecutive months,
whilst 24 patients had never been prescribed them.

We recorded the number of menieric crises reported
in the observation period. The mean follow-up period was
21.9 months. Statistical analysis was performed by means
of the x2 test and significance was defined when p<0.05.

RESULTS: Most of MD patients (72%) using PPI
suffered less than one episode of menieric crisis/year. On
the other hand patients who had never used a PPI, experi-
enced considerably more episodes only 16.7% having less
than one crisis per year. This difference was statistically
significant (p<0, 001).

CONCLUSIONS: Even taking the limitations of this
retrospective study into account the reported data neverthe-
less strongly suggest a possible role for proton pumps in
the pathogenesis of MD. This could lead to interesting de-

velopments and contribute to a better definition of MD and
the therapeutic possibilities.
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Introduction

Meniere’s disease (MD) is a condition characterised by in-
tensive crises of various combination of symptoms includ-
ing fluctuating hearing loss, tinnitus, aural fullness and ver-
tigo and was firstly described by Prospero Meniere more
than a century ago [1]. Although many hypotheses have
been postulated, its origin still remains unknown, neverthe-
less, MD is usually considered as the clinical expression of
an endolymphatic hydrops of the inner ear. This definition
has been supported by classical, pathological post-mortem
examinations [2, 3] and, more recently, by MRI findings
[4]. A reliable explanation for the causes of this hydrops,
however, has never been identified.

In some previous papers, the possible role of proton
pumps exerting their action in the inner ear during transient
ischaemia was proposed to explain the pathogenesis of MD
[5, 6]. This standpoint was supported by an association of
several factors: the well known importance of the acid base
homeostasis for the function of inner ear structures [7, 8],
the possible influence of an alteration of this homeostasis
in the genesis of MD [7], the reported presence of gastric-
type proton pumps in the inner ear [9], and their supposed
tendency to remain active during ischaemia, as observed in
other organs, thus resulting in ionic concentration changes
which could in turn lead to hydrops [6].

In order to seek an initial confirmation of the this hypo-
thesis and begin to study the possibly favourable effect of
the use of PPI in some inner ear affections, a preliminary
investigation was performed in a sample of patients dia-
gnosed with MD. The aim was to assess whether the as-
sumption of PPI used for gastro-oesophageal therapeutic
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purposes was associated with the course of the labyrinthine
disorder.

Patients and methods

Between January 2001 and December 2006, 42 patients (24
females, 18 males) affected by MD were examined in the
tertiary reference centre of the University Hospital of Bo-
logna, Italy and in the private office of an ENT specialist
(L.M.) in Cassino, Italy. The average age of these patients
was 56.6 years (range 24–78 years). All patients belonged
to class 2 of MD, according to the classification of the
American Academy of Otolaryngology [10] (Table 1) and
five patients were affected by a bilateral form of the dis-
ease. The information concerning this retrospective study
was collected by means of clinical charts and a telephone
call. We consecutively collected patients until we acquired
sufficient number for a preliminary report. Owing to a pos-
sible lack of homogeneity of the available data, the only
inclusion criterion was the careful ratification that the pa-
tients could definitively be classed as MD class 2. As this
investigation was not based on updated instrumental exam-
ination, hearing function was not recorded. In fact, hearing
is commonly unstable for a more or less long period in MD,
especially during crises, and can deteriorate during the nat-
ural history of the affection. Therefore, in the absence of
homogeneous recent data, we preferred not to mention the
audiometric measurements at the time of the investigation,
as these could have changed with respect to the previously
recorded measurements. The interview consisted of asking
patients the following three questions:

1. Have you suffered from any form of menieric
crisis? (to confirm the inclusion in class 2)

2. How many crises have you had in the last 12 or 24
month period? (the immediate recall of the crisis by the
patient was considered as a sufficient criterion of severity)

3. Have you used any kind of PPI? If yes; how long
did you use it?

Within the study group, 18 patients (10 females and
8 males, average age 54.8 years, range 40–78 years) had
been prescribed a PPI for at least 12 consecutive months
for gastro-protective purposes. The type of drug, its dosage,
the number of daily administrations and the date of begin-
ning of the therapy differed from one patient to another.
Ten of these patients (8 females, 2 males, average age 52
years, range 41–68 yrs.) were examined in Cassino by one
of the authors (L.M).

24 patients (14 females and 10 males, average age 57.9
years, range 24–77) had never used a PPI.

We recorded the number of menieric crises reported in
the observation period. The mean time between the inter-

view and the first visit to the clinic was 21.9 months (range
9–43 months). In order to even the variable duration of the
observation period of the single cases, we calculated the
number of crises per year. A statistical analysis was per-
formed by means of the x2 test and significance was defined
when p<0.05.

Results

Within the group of patients using PPI (n=18), 13 (72.2%)
presented less than one episode of menieric crisis per year,
while the remaining 5 (27.8%) reported more than one
episode of menieric crisis per year. On the other hand, in
the group of patients who never had been prescribed a PPI
(n=24), only 4 (16.7%) suffered from less than one episode
of menieric crisis/year, whilst 20 (83.3%) reported more
than one episode of crisis/year. Figure 1 shows the fre-
quency plot of the crises in both groups. The difference
between the two groups of study was statistically signific-
ant (p<0, 001).

Discussion

The hypothesis of a favourable effect of proton pump in-
hibitors (PPI) on the inner ear homeostasis was inspired by
the casual observation of some patients in whom tinnitus
improved when using these drugs for gastro-oesophageal
affections [11]. The possible effect on the labyrinth was ini-
tially attributed to the control of the reflux [11], however,
our personal conviction that there is a common pathogenic
mechanism in different inner ear affections led us to con-
sider the possibility of a more direct effect of PPI on the
inner ear [6, 12].

The lack of instrumental investigations at the moment
of the study permitted a rough match of the condition of
diagnosed MD with the history of use of PPI, according to
the above cited pathogenic model that, to our knowledge,
was first proposed by our group [6]. In this preliminary
phase, in our opinion, more specific details concerning the
advancement of the affliction can be omitted. In fact, the

Figure 1

Frequency plot of menieric crises in the two groups of study.

Table 1: List of degrees of Meniere’s disease according to the American Academy of Otolaryngology (12).

1. Certain – Definite disease with histopathological confirmation.

2. Definite – Requires two or more definitive episodes of vertigo with hearing loss plus tinnitus and/or aural fullness.

3. Probable – Only one definitive episode of vertigo and the other symptoms and signs.

4. Possible – Definitive vertigo with no associated hearing loss.
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study was fundamentally oriented to search for a relation-
ship between two factors previously never matched. Con-
sequently, it appeared a reasonable choice not to divide the
study population into subgroups in this phase, even taking
into account the fact that MD typically presents with crises
at indeterminate times.

This approach was supported by the finding of a highly
statistical significant difference in the number of crises re-
ported over time by the patients of the two matched groups.
In fact, users of PPI proved much less affected by menieric
crises than non-users. In our opinion, this finding in itself
deserves reporting, as the favourable conditions linked to
PPI consumption appear too marked to be easily labelled as
coincidental. Moreover, it must be outlined that this ther-
apy, in the patients investigated, was planned and followed
for reasons with no connection with MD, and with no com-
mon dosage or purpose. In fact, the activity of these drugs
is reported to vary in time and in relationship with the
activity of the pumps, therefore not ensuring a complete
protection during the day with any of dose or route of ad-
ministration [13]. This could explain the tendency to con-
trol the inner ear disturbance without achieving a total re-
mission as was observed in the sample studied.

A limit of this study is its retrospective character, which
can to some extent interfere with the availability and the
precise evaluation of the data. However, due to the length
of time required for a prospective investigation, and the dif-
ficulties of collecting reliable information on a represent-
ative series linked to the particular natural history of MD,
a preliminary retrospective observation seemed useful. The
aim was to offer some initial matter for reflection and to
gather initial verification of our theoretical model [6] and to
better define the topic. A longitudinal study remains man-
datory.

The use of two different settings for the data collection
could cause some degree of disparity in the results. On the
other hand, this might also result in a more objective and
free from prejudice evaluation.

In conclusion, even if the reported data at the moment
only indicate that the proposed model [6] could imply in-
teresting developments, nevertheless they strongly suggest
the need for further investigation in order to better define
MD and related therapeutic possibilities. As stated above,

further more detailed studies are needed in order to in-
vestigate the therapeutic potentials in otologic disease.
However, the observed findings, provided they can be con-
firmed, may represent a promising first step in this direc-
tion.
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