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Abstract The purpose of this paper is to review the
current diagnostic work-up for patients with suspected
Autoimmune Inner Ear Disease (AIED). AIED is a rare
disease accounting for less than 1% of all cases of hearing
impairment or dizziness, characterized by a rapidly pro-
gressive, often Xuctuating, bilateral SNHL over a period of
weeks to months. While speciWc tests for autoimmunity to
the inner ear would be valuable, at the time of writing, there
are none that are both commercially available and proven to
be useful. Thus far, most of the identiWed antigens lack a
clear association with localized inner ear pathology and the
diagnosis of AIED is based either on clinical criteria and/or
on a positive response to steroids. For clinical practice, we
recommend an antigen-non-speciWc test battery including
blood test for autoimmune disorders and for conditions that
resemble autoimmune disorders. Nevertheless, if Wnancial
resources are limited, a very restricted work-up study may
have a similar eYciency.
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Introduction

AIED is a rare disease accounting for less than 1% of all cases
of hearing impairment or dizziness, but its incidence is often
overlooked due to the absence of a speciWc diagnostic test.

Many cases are analogous to rapidly progressive glomer-
ulonephritis, in that inner ear inXammation progresses to
severe, irreversible damage within 3 months of onset (often
even quicker).

However, steroid responsiveness is high and with
prompt treatment, hearing loss may be reversible. Unfortu-
nately, the diagnosis of AIED is still in an experimental
phase, as will be discussed in this paper.

Clinical features

The disease seems more common in females between
20 and 50 years of age and manifests itself with the occurrence
of a rapidly progressive, often Xuctuating, bilateral sensory-
neural hearing loss (SNHL) over a period of weeks to
months [1]. The progression of hearing loss is often too
rapid to be diagnosed as presbycusis and too slow to con-
clude a diagnosis of sudden SNHL. Generalized imbalance,
ataxia, motion intolerance, positional vertigo and episodic
vertigo is often present in almost 50% of patients. Bilateral
hearing loss occurs in 80% of patients [1], with symmetric
or asymmetric audiometric thresholds, although only one
ear is usually aVected in the early stages. Almost 25–50%
of patients also suVer tinnitus and aural fullness, which can
Xuctuate.

Systemic autoimmune diseases coexist in 15–30% of
patients (systemic lupus erythematosus, rheumatoid arthri-
tis, disseminated vasculitis, Sjögren’s syndrome, myasthe-
nia gravis, Hashimoto’s thyroiditis, Cogan’s syndrome,
Behçet’s disease, sarcoidosis, Wegener’s granulomatosis,
colitis ulcerosa, relapsing polychondritis).

A detailed history rarely discloses endocrine diseases
and/or recurrent fever.
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Otoscopy is usually normal, nevertheless, external ear
skin and/or cartilage inXammation and/or facial palsy rarely
occurs (e.g., relapsing polychondritis), as well as tissue
destruction of the tympanic membrane, middle ear and
mastoid (e.g., Wegener’s granulomatosis).

DiVerential diagnosis comprehends : both the sides
Menière’ disease, luetic inner ear disease, Lyme disease,
toxoplasmosis, treatment with ototoxic drugs (gentamicin,
cisplatin), Charcot-Marie-Tooth (CMT)-disease (hereditary
neuropathy), enlarged vestibular aqueduct syndrome,
endocranic hypertension.

Diagnostic criteria

Gloddek [2] suggested that the diagnosis of an autoimmune
disease relies on three levels of evidential factors which
are, in descending order of importance: (1) direct proof; (2)
indirect proof; and (3) circumstantial evidence. Direct
proof means the induction of disease in humans by the
transfer of auto-antibodies or auto-reactive T cells, which
is ethically unacceptable. Indirect proof derives from the
induction of autoimmunity in animal models, using the
transfer of auto-antibodies or reactive cells. Circumstantial
evidence refers to: (1) the association with other autoim-
mune diseases, (2) lymphocitic inWltration of the target
organ, which is impossible to access because the inner ear
is not amenable to diagnostic biopsy, (3) genetic restriction
to hearing loss and autoimmune disease and (4) response to
immunosuppressive therapies [2]. Nowadays, experimental
models of autoimmune hearing loss have been developed
in a variety of animals [2–4]. The correlation between
experimental models in animals and serological Wndings in
humans might be signiWcant [5]. Several studies seem to
demonstrate that genetically controlled aspects of the
immune system may increase or otherwise be associated
with increased susceptibility to diVerent inner ear diseases
[6]. Moreover, autoimmune activity in patients with idio-
pathic hearing loss has been assessed by several diVerent
laboratory techniques. Viral infections of the labyrinth are
considered a major cause of auditory and vestibular system
pathology. Theoretically, an immune response directed
against a virus might cross-react with self-protein or auto-
antigen, evoking an autoimmune response. However, there
is no evidence that serologic studies to role out the involve-
ment of viruses in the development of AIED could be of
clinical utility [7].

Therefore, there is now strong evidence to suggest that
immune mechanisms are involved in the aetiopathogenesis
of inner ear damage, however, at the time of writing, none
of the proposed tests for the diagnosis of AIED is either
useful, or feasible in clinical practice.

Laboratory studies

Antigen speciWc tests include: migration inhibition test
(MIT), lymphocyte transformation test (LTT) and Western
blot analysis for antibodies to inner ear antigen. MIT use is
limited because of inherent technical diYculties. Results
obtained by LTT are still greatly controversial [1, 8, 9].
Western blot analysis has been extensively used in clinical
practice.

In reality, a commercially available test, called “anti-68
kD (hsp-70) Western blot” (OTOblot™) was reported to
detect a local autoimmune inner ear process in the absence
of any systemic autoimmune process and to be correlated
with steroid responsiveness [10, 11]. The test uses puriWed
hsp-70 kDa antigen from a bovine kidney cell line and is
based on the assumption that the 68-kDa protein is the heat
shock protein 70 (hsp-70) [12, 13]. Unfortunately, this
assumption has now been refuted: there is, in fact mounting
evidence that the target antigen of the 68-kDa antibody is
not the HSP 70 (as was believed over the last 15 years), but
the human “choline transporter-like protein 2” (CTL2) [14].
Furthermore, the sensibility reported in diVerent studies is
either very low (22% in a study by Gottschlich et al. [11] or
positivity is similar in patients with clinical AIED and the
normal population [14, 15]. SpeciWcity is also controver-
sial: 5% of the general population is positive as well as 33%
of patients suVering from Meniére’s disease [11, 16]; how-
ever, anti-hsp was not found in patients with otosclerosis or
Cogan’s syndrome [10].

Regarding Meniére’s disease, it has been demonstrated
that the endo-lymphatic sac has an important role in the
immuno-mediated reaction and it is believed that an immu-
nological mechanism may be involved in the development
of endo-lymphatic hydrops. Several studies demonstrated
raised values of circulating immune complexes in a per-
centage varying from 21 to 96% of Meniére’s suVering
patients. Nevertheless, other serological non-speciWc
immune tests are generally either negative or non-signiW-
cant [17, 18].

A 30-kDa protein [19] has also received particular
attention. This protein was demonstrated to be the major
peripheral myelin protein P0, possibly an autoantigen in
autoimmune inner ear disease. Despite the initial enthusi-
asm [20], a recent multi-centric prospective study [21]
demonstrated that, in patients with rapidly progressive
hearing loss (HL), P0 positive bands were not statistically
diVerent from the control group (genetic HL) and in
patients with Meniére’s disease, the prevalence was lower
than that of the control group represented by patients with
paroxysmal positional vertigo. The authors stress the fact
that the recognition of antibodies to myelin P0 is not a use-
ful tool in the diagnosis of autoimmune inner ear disease.
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IdentiWcation of an antibody to an inner ear supporting
cell antigen with immunoXourescence microscopy [22, 23]
of guinea pig organ of Corti has been shown to be more
sensitive and speciWc than Western blot [24, 25]. Patients
with IF-positive serum are nearly three times more likely to
experience improved hearing with corticosteroid treatment
than those who are IF negative [24]. Unfortunately, this
technique is also not practicable in current clinical practice.

Alternatively, there is seldom convincing evidence from
broader laboratory tests indicating autoimmunity. A non-
speciWc antigen-screening test is useful for evidence of sys-
temic immunologic dysfunction; yet does not strictly corre-
late with the diagnosis of immune-mediated inner ear
disease. In clinical practice the antigen-non-speciWc tests
usually recommended are:

1. blood tests for autoimmune disorders: levels of circu-
lating immune complexes, sed rate, antinuclear anti-
bodies (ANA), Raji cell, rheumatoid factor,
complement C1Q, smooth muscle antibody, TSH and
anti-microsomal antibodies, anti-gliadin antibodies (for
celiac disease), HLA testing;

2. blood tests for conditions that resemble autoimmune
disorders: FTA (for syphilis), Lyme titer, HBA1C (for
diabetes, which is often autoimmune mediated also),
HIV (HIV is associated with auditory neuropathy).

Nevertheless, García-Berrocal et al. [26] confronted the
eYciency of two immunologic work-up study in patients
with a high clinical suspicion of autoimmune inner ear dis-
ease (AIED). The restricted examination consisting of
ANA and immunophenotype of peripheral blood lympho-
cytes (PBL), demonstrated similar eYciency when com-
pared to a classical work-up study, which costs about Wve
times more. Therefore, an exhaustive immunologic work-
up study is not recommended if Wnancial resources are
limited.

Conclusion

Based on the clinical and experimental data, today there is
strong evidence that immune mechanisms are involved in
the aetiopathogenesis of inner ear damage, together with
viral infection, trauma, vascular damage and genetic fac-
tors. In the cases of AIED, the inner ear inXammation pro-
gresses to severe, irreversible damage within a few months
of onset (and often much more quickly). At the same time,
steroid responsiveness is high and with prompt treatment,
hearing loss may be reversible. While speciWc tests for
autoimmunity to the inner ear would be valuable, at the
time of writing, there are none that are both commercially
available and proven to be useful [5, 27, 28]. Thus far, most
of the identiWed antigens lack a clear association with

localized inner ear pathology and the diagnosis of AIED
is based either on clinical criteria and/or on a positive
response to steroids. For clinical practice, we recommend
an antigen-non-speciWc test battery including blood test for
autoimmune disorders and for conditions that resemble
autoimmune disorders. Nevertheless, if Wnancial resources
are limited, a very restricted work-up study may have a
similar eYciency.
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