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Abstract Otosclerosis is a disease of the otic capsule that
is caused by abnormal resorption and redeposition of
bony tissue. Sixty-two unrelated Japanese patients ex-
hibiting clinical otosclerosis were typed for HLA-A, -B,
-C antigens. Twenty-one of the patients were also typed
for DR antigens. The frequency of HLA-Aw33 was sig-
nificantly higher in otosclerosis patients than in the con-
trol group (24.2% vs 9.5%). This finding suggests that the
presence of HLA-Aw33 antigens may be related to an in-
creased susceptibility to otosclerosis or to its clinical out-
come.
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Introduction

Otosclerosis is a disease of the otic capsule that is caused
by abnormal resorption and redeposition of bony tissue.
The most common location for a focus is anterior to the
oval window. Otosclerotic changes may gradually invade
the annular ligament and stapes, causing bony ankylosis
of the stapes and conductive deafness (clinical otosclero-
sis).

Morphological features of the pathological process are
well known, but the etiology remains controversial. Oto-
sclerosis is now considered to be an inherited disorder,
with most studies indicating an autosomal dominant mode
of inheritance with incomplete penetrance of about 40%
[7, 13]. These findings suggesting hereditary factors are
believed to play a significant role in expression of the dis-
ease [14].
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Various genetic markers have been investigated to
identify hereditary factors associated with otosclerosis. A
number of studies have also tried to establish an associa-
tion with HLA antigens [4, 5, 8, 10, 15]. A further pur-
pose of determining an association between HLA and dis-
ease is to define populations that are more susceptible or
resistant to disease in order to study pathogenesis. In the
present study, we investigated the frequencies of HLA
antigens in 62 Japanese patients exhibiting clinical oto-
sclerosis.

Materials and methods

The study group comprised 62 unrelated Japanese patients who
had a diagnosis of otosclerosis clinically confirmed by both audio-
metric and surgical findings during stapes surgery. Twenty-nine
were men (aged 18-60 years; mean 36, SD 11 years), and the re-
maining 33 were women (aged 15-62 years; mean 41, SD 13
years). All patients were admitted to the otorhinolaryngology clin-
ics of Nagoya University Hospital or National Nagoya Hospital
and underwent surgery for otosclerosis between 1991 and 1995.
Four hundred and seventy-two unrelated healthy Japanese [1]
served as controls. Neither the patients nor the controls were born
in a specific region of Japan. Phenotyping for HLA-A, -B, -C (62
patients) and HLA-DR (21 patients) was performed on venous
blood samples using the standard United States National Institutes
of Health (NIH) complement-dependent microlymphocytotoxic
technique [19]. HLA antigen frequencies in the patients with oto-
sclerosis and controls were compared for significant differences by
means of %2 analysis with Yate’s correction when necessary. P val-
ues were corrected for purposes of comparison and given as Pc
(corrected P): Pc = 1-(1-P)", where P was the uncorrected value,
and » the number of comparisons [6, 17]. A Pc value of less than
0.05 was accepted as being statistically significant. Relative risk
was also calculated according to Svejgaard et al. [18].

Results

The frequencies of HLA T and IT antigens in the otoscle-
rosis patients and the control group are listed in Tables 1
and 2. The frequency of HLLA-Aw33 was significantly
higher in otosclerosis patients than in the control group
(24.2% vs 9.5%; P = 0.0006, Pc = 0.019, relative risk =
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Table 1 HLA class I antigens in patients with otosclerosis com-
pared with controls (RR relative risk)

Table 2 HLA class II antigens in patients with otosclerosis com-
pared with controls

Controls Patients RR Controls Patients RR
(n=472) (n=062) (n=472) (n=062)
% n % % n %
A2 40.7 22 35.5 DR1 124 4 19.0
All 17.2 12 194 DR2 343 6 28.6
A24 68.4 33 532 0.53* DR3 0.0 1 4.8
A26 21.2 12 194 DR4 41.6 7 333
A31 12.5 13 21.0 DRwo 16.1 6 28.6
Aw33 9.5 15 24.2 3.01%k***  DRw8§ 24.8 3 14.3
B7 12.9 9 14.5 DR9 26.1 11 52.4 3.12%*
B13 38 2 32 DRw12 7.6 1 4.8
B15 17.2 2 32 0.16%+ DRw14 53 1 4.8
B17 0.6 1 1.6 w5 p <001
B35 15.5 8 12.9
B37 1.4 1 1.6
B39 7.2 4 6.5 . . .
B44 10.8 12 194 which might account for an enhanced affinity for certain
Bw46 10.1 4 6.5 viruses by cells or tissues and cellular components that
Bwas 46 2 32 may be lacking in immunological stability [2, 14]. Re-
B5i 14.2 10 16.1 cently, it has been suggested that otosclerosis may repre-
Bw52 235 17 274 sent a host’s ongoing immunological response to measles
Bw54 14.0 9 14.5 or other viral antigens [9, 11, 12].
BwS55 38 2 3.2 The correlation of specific diseases with HLA antigens
BwS6 13 4 6.5 5.36% has recently received considerable attention. For most
Bw59 7.0 2 3.2 HIA-associated diseases, there has been evidence that tis-
Bw60 10.6 6 9.7 sue damage is mediated by autoimmune mechanisms. In
Bw61 23.6 13 21.0 these cases class I and IT antigens of the major histocom-
Bw62 15.5 6 9.7 patibility complex (MHC) may act directly as disease sus-
Bw67 1.1 3 4.8 ceptibility agents. It is generally accepted that the biolog-
Bw70 1.8 1 1.6 ical role of MHC molecules is to present exogenous anti-
Cwl 27.6 15 242 gen to T lymphocytes. Class I molecules present essen-
Cww3 49.4 27 435 tially viral antigens to cytotoxic CD8-positive T cells ca-
Cwwi 72 7 11.3 pable of lysing virus-infected target cells.
Cwé 1.9 1 16 A number of previous studies have tried to establish an
Cw7 238 16 25.8 association between HLLA antigens and otosclerosis. How-

* P <0.05, ** P <0.01, *** Pc (corrected P) < 0.05

3.01). Frequencies of HLA-Bw56 and -DR9 were also in-
creased but not significantly. Decreases of HLA-A24 and
-B15 frequencies were observed, but the corrected proba-
bilities were not significant.

Discussion

Although numerous reports on the subject have been pub-
lished, the exact mechanism of pathogenesis in otosclero-
sis has not been clarified. Current etiological theories in-
clude a systemic connective tissue disorder, a possible
disturbance in calcitonin metabolism at the cellular recep-
tor level, autoimmunity to type Il collagen, and an inflam-
matory vascular reaction initiated by a viral infection
[16]. Hereditary factors have also been widely considered,

ever, these associations have not proven to be consistently
reproducible. Different ethnic groups may also have dif-
ferent frequencies of HLA antigens and patterns of link-
age disequilibrium [3]. However, some associations be-
tween HLA antigens and disease are consistent irrespec-
tive of race, e.g. HLA-B27 and ankylosmg spondylitis,
implicating the antigen itself.

Gregoriadis et al. [8] studied 68 Greek patients with
otosclerosis and reported a significantly higher frequency
of HLA antigen Bw35, B14. His group also found a
higher frequency of All in patients with otosclerosis.
Dahiqvist et al. [5] studied 74 otosclerosis patients and
uncovered a significantly lower frequency of B40 HLA
antigen than among controls. They did not, however, find
a significant increase in any of the A or B antigens. In
contrast, Chobaut et al. [4], Majsky et al. [10], and Peder-
sen et al. [15] found no association between HLA types
and otosclerosis.

In the present study, a significantly increased fre-
quency of antigen Aw33 was found in our patients with
otosclerosis. This finding suggests that HLA-Aw33 anti-



gens may represent an increased susceptibility to otoscle-
rosis or its clinical outcome. Since reports of associations
between otosclerosis and specific HLA types have been
highly variable, susceptibility to otosclerosis in the differ-
ent races may well be controlled by a number of predis-
posing factors, including HLLA. Further investigations on
larger series of patients in different races should be per-
formed to confirm a true association between HLA anti-
gens and otosclerosis.
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