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Autoimmune sensorineural hearing loss: is it still a clinical
diagnosis?
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Abstract
Inner ear involvement with sensorineural hearing loss (SNHL) has been reported in many autoimmune
disorders including ulcerative colitis. The pathogenetic mechanism of hearing loss in ulcerative colitis is thought
to be immune mediated. Diagnostic tests are being developed to identify inner ear autoantibodies, that may be
the cause of such hearing loss. The only test that is currently available for clinical use is the Otoblot test. This,
however, tests only for antibodies against bovine heat shock protein 70 which is only one of the many cross-
reacting proteins against the inner ear in suspected immune-mediated hearing loss. The clinical response to
steroid therapy is thus the mainstay in the diagnosis of immune-mediated hearing loss. This paper presents a
series of patients with clinically suspected autoimmune hearing loss. Diagnostic assays for this condition are
discussed along with a review of the recent advances in the pathogenesis and laboratory diagnosis of immune-
mediated sensorineural hearing loss.
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Introduction

Inner ear involvement with sensorineural hearing loss
(SNHL) has been reported in many autoimmune con-
nective tissue diseases, including rheumatoid arthritis,
systemic lupus erythematosus, Wegener’s granulomatosis
and primary Sjögren’s syndrome.1 – 4 Sensorineural hearing
loss has also been reported in association with ulcerative
colitis in a small number of patients.5 – 7 Most patients
respond to treatment with steroids and/or immunosup-
pressive agents provided there is no delay in the onset of
treatment.8 The pathogenesis of the SNHL remains
obscure, although T lymphocyte-mediated cytotoxicity,
immune complex deposition and vasculitis affecting the
inner ear have been postulated.6 ,7 ,9 ,1 0 A presumptive
clinical diagnosis of autoimmune inner ear disease is
usually made as laboratory diagnosis is problematic,
although recent studies have focussed on the diagnostic
utility of antibodies against bovine heat shock protein
(bHSP).1 1 This is, however, only one of the many cross-
reacting proteins that have been isolated with autoimmune
inner ear disease. The purpose of this paper is to highlight
cases of autoimmune sensorineural hearing loss in associa-
tion with ulcerative colitis and to review the current
literature on the recent advances in diagnostic tests
available for autoimmune inner ear disease.

Case reports

Case 1

A 55-year-old male presented to the ENT department with
a history of sudden hearing loss of two days duration.
There was no history of tinnitus, vertigo, otorrhoea,
trauma or recent upper respiratory tract infection. There
had been no history of noise exposure or otological

problems in the past. His general health was good other
than for a history of ulcerative colitis for the past �ve years.
He was not on any medication. Ear, nose and throat
examination was unremarkable. An audiogram showed a
bilateral sensorineural hearing loss with a pure tone
average of 50.dB. His tympanograms were normal. His
haematological investigations were all normal except for a
raised ESR. His serum was tested for antibodies against
the bHSP70 (Otoblot test) but was negative. He was
started empirically on prednisolone 60.mg daily and the
dose was gradually tapered down over the next two weeks.
Serial audiograms were performed and his thresholds
returned to normal.

Case 2

A 60-year-old lady with a 12-year history of active
ulcerative colitis was referred to the ENT department
with a one-week history of hearing loss. She was classed as
having active disease. There were no other relevant ENT
symptoms or history of recent upper respiratory tract
infection or trauma. Her general health was unremarkable.
ENT examination was normal. Pure tone audiometry
revealed a 60.dB sensorineural hearing loss across all
range of frequencies. Her haematological investigations
were normal and so was the Otoblot test. She was
commenced on prednisolone 60.mg/day. She was not on
any 5-aminosalicylic acid (5-ASA) medication for ulcera-
tive colitis as she could not tolerate it. Progressive
improvement in hearing thresholds, were noted on serial
audiometrical testing. Her hearing returned to normal in
the lower frequencies and to about 20.dB at 4.kHz and
8.kHz. She was kept on low dose steroid maintenance
therapy for her bowel problem and a repeat audiogram a
few months later showed no further deterioration.
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Case 3

A 40-year-old male with a 10-year history of ulcerative
colitis was referred to the ENT department with a
progressive hearing loss of six months duration. He was
in the remission phase of colitis and was on 5-ASA as
maintenance therapy. He had no other ENT symptoms
and there was no family history of hearing loss. There was
no abnormality detected on ENT examination. On
audiometric evaluation he had a 40.dB bilateral sensor-
ineural hearing loss. He was treated with a short course of
steroids without any signi�cant improvement in hearing
thresholds. His haematological investigations and Otoblot
test were normal.

Immunocytochemistry
The patients’ sera were tested for immuno-reactivity
against the guinea-pig cochlear tissue. The guinea-pig
organ of Corti was labelled with the patient’s sera and then
by a secondary �uorescent tagged antibody. The anti-
bodies were found to bind speci�cally to the supporting
cell region and to a slighter extent to the outer hair cells.
This antibody binding was especially noted with the sera of
the �rst two patients who responded to steroid therapy,
unlike the last patient who was not steroid responsive and
in whom antibody binding was sparse.

Discussion

In 1979, McCabe described 18 patients with suspected
autoimmune sensorineural hearing loss (SNHL).1 2 All
patients responded well to treatment with dexamethasone
and cyclophosphamide. Since 1982 there have been some
case reports of SNHL associated with ulcerative colitis.5 – 8

Also Kumar et al., have shown a subclinical hearing loss
with active ulcerative colitis and Loft et al., have
demonstrated a higher incidence of SNHL with ulcerative
colitis than with Crohn’s disease.9 ,1 3 It seems that there
may be two forms of hearing loss in patients with ulcerative
colitis – a mild subclinical form and an occasional severe
manifestation that leads to deafness. The exact pathoge-
netic mechanism of hearing loss in ulcerative colitis has not
been established. Possible explanations for the hearing loss
could be due to immune-mediated disease associated with
ulcerative colitis or a non-speci�c effect of systemic
in�ammation.9 ,1 3 Autoimmunity has been suggested in
the pathogenesis of idiopathic ulcerative colitis and in its
extra-intestinal manifestations. A 40.kD protein has been
extracted that speci�cally reacts with tissue bound IgG
obtained from the colon of patients with ulcerative
colitis.1 4 Circulating immune complexes have also been
suggested to contribute to cochlear dysfunction in ulcera-
tive colitis.1 2 In ulcerative colitis antibodies to the 68.kD
antigen have been identi�ed previously.1 5 All of the above
studies are strongly suggestive of an autoimmune pathol-
ogy for SNHL in ulcerative colitis.

Diagnosis of autoimmune inner ear disease is proble-
matic. There is no universally accepted set of diagnostic
criteria or diagnostic test for the condition. Due to the
dif�culty in identifying a unique cluster of symptoms
associated with autoimmune inner ear disease, many
objective tests have been developed with varying degrees
of success. Western blot assays are currently the most
widely used category of diagnostic tests for autoimmune
inner ear disease. A number of recent studies have
focussed on the diagnostic utility of antibodies against
heat shock protein (HSP) 70, the basis of the otoblot test.1 1

Hirose et al.,1 6 evaluated assays for systemic autoimmune
disease, as well as Western blotting against bovine HSP 70
(bHSP) for use in predicting corticosteroid responsiveness
of rapidly progressive SNHL. The best predictor was found

to be bHSP, although assay sensitivity was low (42 per
cent), speci�city was 90 per cent and the positive predictive
value was 91 per cent. Bloch et al., tested the serum of 52
patients with suspected autoimmune inner ear disease or
Ménière’s disease using Western blot assays to recombi-
nant bHSP 70 and recombinant HHSP 70. Reactivity was
obtained against 40/52 patients with bHSP and only 12
patients’ sera showed reactivity with the human HSP 70.1 7

Moreover Western blot reactivity against inner ear
antigens of other molecular weights have also been
observed in the 42–45.kDa range and also against 35–36
and 20.kDa proteins.1 8 ,1 9

Due to the low sensitivity of the Western blot test
various other assays have been used to detect antibodies in
autoimmune inner ear disease. Patients’ sera have been
incubated against tissue sections of rat, guinea pig and
human cadaveric cochlear sections to detect immuno-
reactivity to inner ear antigens.1 5 ,2 0 ,2 1 The sera of the
above reported cases showed binding to the supporting cell
region and to a lesser extent to the outer hair cell region.
These are similar to the pattern of binding obtained with
immuno�uorescent studies carried out by Disher et al.2 2

The above �ndings obtained from the immuno�uores-
cent assays of the patients’ sera support the hypothesis that
the SNHL seen with ulcerative colitis is immune mediated.
It also demonstrates that its presence can be established by
laboratory testing. The results obtained have also corre-
lated well with the therapeutic response obtained in the
above patients. It is also clear that a negative Otoblot test
is not evidence against the diagnosis of autoimmune inner
ear disease. Though immunocytochemistry is a useful assay
for diagnosis, it is a laborious test and at present its use is
mainly as a research tool. In light of the clinical importance
of accurately diagnosing treatable, potentially reversible
causes of SNHL, and considering the complications
associated with the use of corticosteroids, there is clearly
a need for a readily available test for the diagnosis of this
condition.

References
1 Goodwill CJ, Lord IJ, Knill Jones RP. Hearing in

rheumatoid arthritis: a clinical and audiometric survey.
Ann Rheum Dis 1972;31:170–3

2 Andonopoulos PA, Naxekis A, Goumas P, Lygatsikas C.
Sensorineural hearing loss in systemic lupus erythemato-
sus: a controlled study. Clin Exp Rheumatol
1995;13:137–41

3 Kastanioudakis I, Ziavra N, Politi EN, Exarchakos G,
Drosos AA, Skevas A. Hearing loss in progressive
systemic sclerosis patients: A comparative study. Otolar-
yngol Head Neck Surg 2001;124:522–5

4 Kastanioudakis I, Skevas A, Danielidis V, Tsiakou E,
Drosos AA, Moustopoulos MH. Inner ear involvement in
rheumatoid arthritis: a prospective clinical study. J
Laryngol Otol 1995;109:713–8

5 Summers RW, Harker L. Ulcerative colitis and sensor-
ineural hearing loss: Is there a relationship? J Clin
Gastroenterol 1982;4:251–2

6 Weber RS, Jenkins HA, Coker NJ. Sensorineural hearing
loss associated with ulcerative colitis. Arch Otolaryngol
1984;110:810–2

7 Hollanders D. Sensorineural deafness: a new complication
of ulcerative colitis. Postgrad Med J 1986;62:753–5

8 Kumar BN, Walsh RM, Wilson PS, Carlin WV. Sensor-
ineural hearing loss and ulcerative colitis. J Laryngol Otol
1997;111:277–8

9 Kumar BN, Smith MSH, Walsh RM, Green JRB.
Sensorineural hearing loss in ulcerative colitis. Clin
Otolaryngol 2000;25:143–5

10 Kanzaki J, O-Uchi T. Circulating immune complexes in
steroid responsive sensorineural hearing loss and the long
term observation. Acta Otolaryngol 1983;393(suppl.):77–84

clinical records 213

https://doi.org/10.1258/002221503321192548 Published online by Cambridge University Press

https://doi.org/10.1258/002221503321192548


11 Billings PB, Keithley EM, Harris JP. Evidence linking the
68 kilodalton antigen identi�ed in progressive sensori-
neural hearing loss patient sera with heat shock protein 70.
Ann Otol Rhinol Laryngol 1995;104:181–8

12 McCabe BF. Autoimmune sensorineural hearing loss. Ann
Otol 1979;88:585–9

13 Loft DE, Dowd AB, Khan MHZ. Auditory dysfunction in
in�ammatory bowel disease. Eur J Gastroenterol Hepatol
1989;1:129–32

14 Das KM, Sakamaki S, Vecchi M, Diamond B. The
production and characterization of monoclonal antibodies
to a human colonic antigen associated with ulcerative
colitis: cellular localization of the antigen by using the
monoclonal antibody. J Immunol 1987;139:77–84

15 Harris JP, Sharp PA. Inner ear autoantibodies in patients
with rapidly progressing sensorineural hearing loss. Lar-
yngoscope 1990;100:516–24

16 Hirose K, Wener MH, Duckert LG. Utility of laboratory
testing in autoimmune inner ear disease. Laryngoscope
1999;109:1749–54

17 Bloch DB, Gutierrez JA, Guerriero VJr, Rauch SD, Bloch
KJ. Recognition of a dominant epitope in bovine heat
shock protein 70 in inner ear disease. Laryngoscope
1999;109:621–5

18 Bouman H, Klis SF, Meeuwsen F, de Groot JC,
Smoorenburg GF, Veldman JE. Experimental autoim-
mune inner ear disease: an electrographic and histophy-
siologic study. Ann Otol Rhinol Laryngol 2000;109:457–66

19 Cao MY, Gersdoff M, Deggouj N, Tomasi JP. Detection of
inner ear disease autoantibodies by immunoblotting. Mol
Cell Biochem 1994;146:157–63

20 Bachor E, ten Cate WJ, Gloddek B, Ehsani N. Immuno-
histochemical detection of humoral autoantibodies in
patients with hearing loss in the last hearing ear.
Laryngo-Rhino-Otol 2000;79:131–4

21 Mathews J, Kumar BN, Furness DN. Putative cellular
targets in autoimmune inner ear disease caused by
ulcerative colitis. Int J Audiol 2002;41:238

22 Disher MJ, Ramakrishnan A, Nair TS, Miller JM, Telian
SA, Arts HA, et al. Human autoantibodies and mono-
clonal antibody KHRI-3 to a phylogenetically conserved
inner ear supporting cell antigen. Ann NY Acad Sci
1997;253–65

Address for correspondence:
J. Mathews,
4 Appleford Close,
Appleton,
Warrington, WA4 3DP, UK.

E-mail: johnshob@hotmail.com

Mr J. Mathews takes responsibility for the integrity of the
content of the paper.
Competing interests: None declared

214 j. mathews, s. rao, b. n. kumar

https://doi.org/10.1258/002221503321192548 Published online by Cambridge University Press

https://doi.org/10.1258/002221503321192548

