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Ear involvement in systemic lupus erythematosus patients:
a comparative study
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Abstract
Ear damage in systemic lupus erythematosus (SLE) patients has been occasionally reported but the
frequency and the mechanisms of ear involvement are not well documented. In an attempt to investigate
the presence of hearing loss and the possible causes for it we prospectively evaluated 43 SLE patients. All
patients underwent a complete ear-nose-throat physical examination and audiological evaluation with
pure tone, impedance and speech audiometry. In addition, systemic manifestations of the disease and drug
therapy were recorded. Finally, all patients were tested for the presence of autoantibodies. The results
were compared with those of 50 age-matched healthy subjects.

Hearing loss (HL) was found in nine patients (22.5 per cent). More speci�cally, eight patients presented
sensorineural hearing loss (SNHL) (21.5 per cent) and only one had conductive hearing loss (CHL) (2.63
per cent). From the patients with SNHL, one had bilateral symmetrical damage, four had bilateral but no
symmetrical damage and three patients showed unilateral SNHL. Finally, the patient with CHL had
unilateral involvement. There were no statistically signi�cant differences between patients with HL and
those without regarding age, disease duration, clinical disease manifestations, autoantibody pro�le and
drug therapy.

In conclusion, one fourth of our SLE patients presented HL, expressed as SNHL affecting mainly the
middle and high frequencies, while only one patient had CHL. This is a lower percentage of ear
involvement in SLE than that reported by other investigators. The mechanism of ear damage remains
unknown. Thus, additional prospective studies are needed to elucidate its pathogenesis.
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Introduction
Systemic lupus erythematosus (SLE) is a chronic
autoimmune disorder of unknown aetiology with
prominent clinical and laboratory features and a
variable course and prognosis. The hallmark of the
immunological aberration is the excessive autoanti-
body production, some of which may cause cytotoxic
damage, while others participate in immune complex
(IC) formation resulting in immune in�ammation.1–3

Clinical manifestations include skin and mucous
membrane involvement, joint, serous membrane,
kidney, lung, brain and heart involvement.4,5 Ear
damage in SLE patients has been occasionally
reported.6–9 However, the frequency and the
mechanisms of ear involvement are not well
documented. For this reason we investigated ear
involvement in SLE patients and discuss the
possible pathophysiological mechanisms involved in
it.

Patients and methods
Forty-three unselected, consecutive female patients,
who ful�lled the American College of Rheumatol-
ogy (ACR) criteria for SLE,10 and who were
followed up in the out-patient rheumatology clinic
were evaluated for hearing loss.

The patients entered in the study had a complete
physical and laboratory evaluation. All the systemic
manifestations, as well as the current treatment were
recorded. In addition, all patients had an immuno-
logical evaluation including: rheumatoid factor (RF)
(latex text), antinuclear antibodies (ANA) (indirect
immuno�uorescence), antibodies to Ro(SSA),
La(SSB), U1RNP and Sm using immunodiffusion,
anticardiolipin antibodies (aCL) (Elisa) and C3 and
C4 complement levels. Furthermore lupus anti-
coagulant was also detected (Kaolin test).

In addition, all patients had a complete ear-nose-
throat (ENT) evaluation which included: 1) a speci�c
medical questionnaire for ear involvement, 2) ENT
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examination, 3) audiological examination. This was
carried out by the same investigators and included:
1) Pure tone audiometry (i. air conduction thresholds
at octave frequencies from 250 to 8000 Hz, ii. bone
conduction thresholds at octave frequencies from
250 to 4000 Hz). (2) Impedance audiometry (i.
tympanogram, according to Jerger’s types, ii. acous-
tic re�exes as follows: a) measurement of acoustic
re�ex threshold at octave frequencies from 500 to
4000 hz ipsi and contra, b) measurement of re�ex
decay for the frequencies of 500 and 1000 Hz contra.
(3) Speech audiometry (i. speech reception threshold
and ii. speech recognition score). (4) Auditory
brainstem response when retrocochlear damage
was suspected.

For audiological evaluation the following devices
were used: a) two channel audiometer (type
Amplaid 450); b) impedance audiometer (type
Amplaid 720); c) sound proof chamber (type
Amplaid); and d) Biologic traveler ABRs. Patients
with a congenital hearing loss, congenital anatomical
abnormalities of the head and neck, skull or neck
trauma, noise-induced hearing loss, acoustic trauma,
otorrhoea, use of drugs known to cause ototoxicity
(such as salicylates and streptomycin) were excluded
from the study.

In addition, 50 healthy women matched for age,
with no history of congenital hearing loss, congenital
anatomical abnormalities of the head and neck, skull
or neck trauma, noise-induced hearing loss, acoustic
trauma, otorrhoea, use of drugs known to cause

ototoxicity, were selected from hospital personnel
and healthy blood donors and used as the control
group. The above investigational protocol has been
approved by the local ethical committee and all
patients and controls had an informed consent.

Since age can in�uence the results, for more
reliable comparisons, we divided our patients and
controls into �ve groups according to their age:
group A (age 25–34 years), group B (age 35–44
years), group C (age 45–54 years), group D (age
55–64 years) and group E (age 65–73). A patient was
considered to have abnormal hearing, if at any
frequency, the hearing threshold was 20 dB HL or
more above the mean of the control individuals of
the age group.

The statistical analysis was performed using
Contingency tables with Fischer’s exact and Mann-
Whitney test when indicated.

Results
From the 43 screened SLE patients �ve have been
excluded, three because of noise-induced hearing
loss and two because of chronic use of salicylates.
Thus the results referred to 38 patients.

The demographic, clinical, immunological and
therapeutic �ndings of our patients are depicted in
Table I. According to the age distribution, six
patients belonged to group A, 10 to group B, nine
to group C, nine to group D and four to group E.
Respectively the distribution of controls were: eight
in group A, nine in group B, 11 in group C, 11 in

TABLE I
clinical, immunological and drug therapy in 38 systemic lupus erythematosus patients

Parameters n %

Mean age ( 3 6 SD) (years) 47.86 6 12.69
Frequency distribution of age

group A (25–34 years) 6 15.78
group B (35–44 years) 10 26.316
group C (45–54 years) 9 23.684
group D (55–64 years) 9 23.684
group E (65–73 years) 4 10.526

Mean disease duration ( 3 6 SD) 11.76 6 6.20
Systemic manifestations of SLE patients:

Raynaud’s phenomenon 10 26.3
Skin vasculitis 5 13.15
CNS involvement 1 2.63
Kidney involvement 2 5.26

Immunological
Antinuclear antibodies 32 84.2
Ro(SSA) 9 23.6
ds–DNA (high) 16 42.10
Sm 4 10.52
aCL (IgG) 4 10.52
aCL (IgM) 3 7.89
LAC 1 2.63
C3 (low) 3 7.89
C4 (low) 20 52.63

Drug therapy
Steroids 24 63.15
Hydroxycloroquine 10 26.3
Nifedipine 5 13.15
Azathioprine 2 5.26
Cyclosporine–A 2 5.26
Methotrexate 1 2.63
NSAIDs 1 2.63

SLE = systemic lupus erythematosus; CNS = central nervous system; aCL = anticardiolipin antibodies; LAC = lupus anticoagulant;
NSAIDs = non-steroidal anti-in�ammatory drugs.
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group D and 11 in group E. Skin vasculitis was found
in �ve patients. Ten had Raynaud’s phenomenon,
two kidney involvement, one CNS involvement and
none peripheral neuropathy. Antinuclear antibodies
were found in 84.2 per cent of patients, Ro(SSA) in
23.6 per cent, while aCL(IgM) antibodies were
found in 10.52 per cent and aCL(IgM) antibodies
in 7.89 per cent of our patients. Furthermore four
patients had Sm antibodies, 16 patients had high
levels of ds-DNA antibodies, while 7.89 per cent of
the patients had low C3 and 52.63 per cent low C4

complement levels.
Pure tone audiometry revealed SNHL in eight

patients (21.05 per cent) and CHL in one patient
(2.63 per cent). The distribution of them in the age
groups was as followed: two patients in group B,
three patients in group C, three patients in group D,
and one patient in group E. There were no
statistically signi�cant differences (SSD) between
patients with HL, and those without, regarding mean
age, clinical manifestations, autoantibody pro�le,
disease duration and drug therapy (Table II).

From these nine patients, only one had bilateral
symmetric SNHL. The audiometric con�guration of
this patient was essentially �at (sloped at frequency
of 8000 Hz) and the degree of SNHL was moderate
for the frequencies from 250 to 4000 Hz (50–60 dB
HL) and severe for the frequency of 8000 Hz
(70–80 dB HL). Four patients (10.52 per cent) had
bilateral but asymmetric SNHL. The audiometric
con�guration of one of them sloped only at high
frequencies (4000–8000 Hz), while the remaining
three patients had asymmetric �at audiometric
con�guration which sloped at high frequencies
(4000–8000 Hz). One patient had unilateral CHL

(left ear). Finally, three patients showed unilateral
SNHL. The audiometric con�guration of one of
them was �at, while the remaining two patients had
high frequency hearing loss (Table III).

Five out of nine SLE patients with HL (55.5 per
cent) had low C4 levels while three out of nine SLE
patients with HL had high levels of ds-DNA (33.3
per cent). Simultaneously low C4 and high levels of
ds-DNA was noticed in 10 patients but concomitant
SNHL was observed in only two of them.

The absolute values of the mean 6 1 standard
deviation (SD) of the hearing thresholds of patients
and controls in dB HI at the serial frequencies are
presented in Table IV.

Middle-ear pressure was normal in all patients and
all controls. The types of tympanograms of SLE
patients are depicted in Table V. No SSD in mean
static compliance value was found between SLE
patients and the controls. In almost all SLE patients
acoustic re�exes were presented within normal
limits, contra and ipsi, the only exception being the
patient with the CHL (acoustic re�exes could not be
elicited unilaterally).

No positive re�ex decay was found.

TABLE II
comparison of systemic lupus erythematosus patients with and without hearing loss

Patients with HL Patients without HL
Variables–Parameters (n = 9) (n = 29) p

Mean age ( 3 6 SD) (years) 53.4 6 9.04 46.138 6 13.285 0.1066
Mean disease duration ( 3 6 SD) 11.44 6 7.12 11.86 6 6.028 0.7185
Systemic manifestations of SLE patients

Raynaud’s phenomenon 2 8 >0.9999
Skin vasculitis 2 3 0.5741
CNS involvement 0 1 >0.9999
Kidney involvement 1 1 0.4225

Immunological
Antinuclear antibodies 9 23 0.3031
Ro(SSA) 3 6 0.6553
ds–DNA (high) 3 13 0.7060
Sm 0 4 0.5545
aCL (IgG) 2 2 0.2327
aCL (IgM) 2 1 0.1337
LAC 1 9 0.2368
C3 (low) 0 3 0.5669
C4 (low) 5 15 >0.9999

Drug therapy
Steroids 8 16 0.1147
Hydroxychloroquine 3 7 0.6731
Nifedipine 2 3 0.5741
Azathioprine 0 2 >0.999
Cyclosporine–A 1 1 0.4225
Methotrexate 1 0 0.2368
NSAIDs 0 1 >0.9999

HL = hearing loss; CNS = central nervous system; aCL = anticardiolipin antibodies; LAC = lupus anticoagulant; NSAIDs = non-
steroidal anti-in�ammatory drugs

TABLE III
description of systemic lupus erythematosus patients with

hearing loss

Frequency distribution
for side (ear)

Number of
patients %

Right 6 15.78
Left 8 21.05
Right only 1 2.63
Left only 3 7.89
Both (right and left) 5 13.15
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Speech audiometry showed discrimination scores
compatible with cochlear disease. None of the
patients underwent ABR evaluation because in
none of them was a retrocochlear lesion suspected.

Discussion
HL has been reported in many auto-immune
rheumatic diseases (ARD) but the prevalence and
the frequency of such disorders varies among the
investigators.1,11–17 However, studies from our group
showed a relatively low prevalence of HL in
rheumatoid arthritis,14 Sjögren’s syndrome16 and
scleroderma patients.17 Concerning the pathogenesis
of HL in ARD, it is still unknown whether the same
disease process, or the presence of autoantibodies, or
even the immunosuppressive drug therapy are
responsible for it. SLE is the prototype of auto-
immune disease characterized by B-cell hyperactiv-
ity, a plethora of autoantibody production, that
results in IC formation, leading to tissue
damage.1–3,18 The cellular pathology of the disease
in lupus patients can be classi�ed into two broad
categories: in�ammatory and thrombotic. The for-
mer may, or may not be, associated with local
deposition of IC and the latter is associated with the
presence of antiphospholipid antibodies.18–21

HL has been reported occasionally in SLE
patients.6,8,9 Moreover, a few cases of sudden
profound SNHL as the initial symptom of SLE
have also been reported.7,22–25

Andonopoulus et al. in a controlled study showed
that 23 out of 40 SLE patients (57.5 per cent) had
impaired hearing, which was not associated with the
presence of vasculitis, other disease systemic mani-
festations, or with the presence of anti ds-DNA
antibodies. They concluded that these �ndings are
probably attributed to a possible subclinical cochlear
hydrops.6 However, pathology �ndings from autop-
sies of temporal bones from SLE patients showed
that only one of seven patients with HL had
unilateral cochlear hydrops.26

In the present study HL was found in nine out of
40 patients (22.5 per cent). From these, eight patients
had SNHL and only one had CHL. This prevalence
is much lower than that reported by others.6 The
acoustic re�ex thresholds were within normal limits
in all patients with SNHL and the re�ex decay was
also normal (both �ndings also indicated cochlear
lesion). Speech discrimination scores were also
compatible with cochlear disease. No SSD were
found between the two groups, those with and those
without HL, concerning disease duration, disease
activity, other systemic disease manifestation and
drug therapy. In addition, no SSD were found
between the two groups as regard the immunological
pro�le. Thus, the possibility of inner ear damage due
to autoantibody activity has not been demonstrated
in our study. Similarly, HL in our patients does not
seem to correlate with low complement levels (C3

and C4) and high levels of ds-DNA antibodies or
even with the presence of antiphospholipid anti-
bodies. Certainly our sample was relatively small, so

TABLE IV
mean 6 1 sd of the hearing thresholds of systemic lupus erythematosus patients and controls in db hl

Frequencies (right ears only)

Patients 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz

Group A
Controls 11.2 6 4.4 11.2 6 4.4 10 6 3.7 9.3 6 4.9 11.2 6 5.8 15.6 6 11.1
SLE 11.6 6 5.1 7.5 6 2.7 9.1 6 3.7 8.3 6 4 14.1 6 9.1 17.5 6 10.3

Group B
Controls 13.8 6 4.8 15.5 6 5.8 11.1 6 4.1 8.8 6 7.8 15 6 5 20 6 7
SLE 17.5 6 5.4 13.5 6 5.7 11.5 6 6.6 9 6 6.5 14 6 6.5 22.5 6 9.2

Group C
Controls 18.1 6 6.0 17.7 6 6.8 17.2 6 6 14.5 6 5.6 18.6 6 6.7 28.6 6 9.2
SLE 16.6 6 8.2 15 6 8.2 15.5 6 7.2 12.2 6 7.9 20 6 6.6 28.8 6 17.6

Group D
Controls 19 6 5.8 19.5 6 5.6 21.36 6 5.5 19.5 6 5.6 25.9 6 5.8 38.1 6 11
SLE 16.1 6 4.8 15.5 6 7.6 16.1 6 9.2 17.7 6 11.2 26.1 6 13.6 50.5 6 25.5

Group E
Controls 26.3 6 7.4 27.2 6 7.5 20.9 6 4.9 27.2 6 9.5 36.3 6 9.5 47.7 6 8.4
SLE 23.7 6 14.9 25 6 19.5 31.2 6 17.9 25 6 15.8 32.5 6 15.5 57.5 6 27.2

SLE = systemic lupus erythematosus

TABLE V
types of tympanograms of systemic lupus erythematosus patients entered to the study

Right ears Left ears

Type Frequency Percent Frequency Percent

A 35 92.10 34 89.47
As 2 5.26 3 7.89
Ad 1 2.63 1 2.63
Total 38 100 38 100

106 i. kastanioudakis, n. ziavra, p. v. voulgari, g. exarchakos, a. skevas, a. a. drosos

https://doi.org/10.1258/0022215021910032 Published online by Cambridge University Press

https://doi.org/10.1258/0022215021910032


a type II error (missed signi�cant difference) could
be present. Finally, the possibility of subclinical
hydrops in SLE patients has not been veri�ed in our
study, contrary to the observation of Andonopoulos
et al.6 Moreover, our results are in agreement with
the autopsy �nding of 14 temporal bones of patients
with SLE in which cochlear hydrops was found in
only one ear, while in most cases various degree of
hair cell loss, atrophy of the stria vascularis and loss
of spiral ganglion cells were found.26

In conclusion, HL was found in about one fourth
of our SLE patients. The majority of patients had a
SNHL affecting the middle and mainly the high
frequencies, while only one patient had CHL. SNHL
may be bilateral (symmetric or not) or unilateral. It
seems that the mechanisms of inner ear damage in
SLE are still unknown and many factors are
probably responsible for it. Thus, additional pro-
spective studies are needed to elucidate its
pathogenesis.
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