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Introduction

Autoimmune inner ear disease (AIED) refers to a group 
of diseases in which hearing loss or loss of vestibular 
dysfunction results from an immune-mediated process. 
AIED can be broken down into primary and secondary 
types. Primary AIED includes pathology only involving the 
cochlea and vestibular organs, whereas secondary AIED 
arises in patients with multisystem autoimmune diseases that 
also involve the inner ear: such as Wegener granulomatosis, 
systemic lupus erythematosus, and Cogan’s disease.

McCabe first described AIED in 1979 (1). It was 
defined as bilateral sensorineural hearing loss (SNHL) that 
progressed over weeks to months and was responsive to 
immunosuppressive agents; he proposed an autoimmune 
mechanism. AIED is an important otological condition as it 
is one of the few causes of SNHL that is reversible.

While the literature contains a number of described 
cases of secondary AIED in pregnancy (2,3). This case 
represents the first case of primary AIED associated with 

pregnancy in the literature, where the patient had no prior 
autoimmune conditions and no systemic symptoms. It is of 
particular interest as it spans two pregnancies and provides 
multidisciplinary guidance for management and prognosis. 

Case presentation

A 39-year-old woman presented with left SNHL at  
22 weeks into her first pregnancy. The hearing loss had 
begun 5 weeks prior to presentation and had progressively 
worsened. She was otherwise fit and well. Her father has a 
history of rheumatoid arthritis and her brother has a history 
of ulcerative colitis. 

An audiogram demonstrated a left sided mild to 
moderate down sloping SNHL. Her right ear was within 
normal limits at all frequencies (Figure 1). 

Under  the  guidance  of  rheumatology and her 
obstetrician, she was started on high dose prednisolone 
at 1 mg/kg (50 mg). An autoimmune blood screen was 
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performed which demonstrated a strongly positive 
homogenous antinuclear antibody (ANA) titre of >1:2,560. 
She had never had a previous ANA for comparison. All 
other bloods tests were negative including anti-double 
stranded DNA antibodies, extractable nuclear antigen 
screen, rheumatoid factor, ANCA, lupus anticoagulant, anti-
cardiolipin, HIV serology, syphilis serology, CMV serology 
and tuberculous screen. Magnetic resonance imaging of her 
brain and skull base was normal. Her Rheumatologist opted 
not to perform anti-heat shock protein testing given the 
potential for false-positive results.

After 2 weeks of high dose prednisolone, she was 
weaned over a month to 25 mg. The plan was to continue 
weaning by 5 mg per week to get her to the lowest dose 
of prednisolone with control of her symptoms. At 20 mg 
her hearing loss worsening and she was returned to 50 mg 
before starting the weaning regime again. From 31 weeks 
pregnant her hearing stabilised with 10 mg of prednisolone 
until her baby was safely delivered at 36 weeks. 

Post-partum she was weaned off steroids over a 2-month 
period without any further decline in her hearing, however 
with the same mild-moderate hearing loss that she had 
at first presentation. Her serum ANA titre remained 
unchanged at 2 months post-partum. 

One-year post-partum she fell pregnant with her second 
pregnancy. At 24 weeks pregnant her right ear, contralateral 
to her previous SNHL, developed a mild down slowing 
SNH (Figure 2). This ear been normal throughout the prior 
pregnancy. The same screen bloods were performed with 
unchanged results (an ANA titre of >1:2,560, with all other 
tests normal). Her left ear was stable, unchanged from the 
end of her first pregnancy.

Once again, she was treated with 1 mg/kg prednisolone 
which was slowly weaned. This again required multiple 
dose adjusted as her hearing fluctuated, ultimately 
stabilising to a dose of 10 mg prior to delivery. She was 
again able to be wean at two months post-partum with 
stable hearing, but her audiometric thresholds did not 
improve.

Overall steroids were able to stabilize the hearing loss in 
both ears during both pregnancies, but did not reverse the 
hearing loss from presentation. During both pregnancies 
she had episodes where her hearing worsened during the 
weaning period, these deteriorations were improved by 
temporarily increasing the steroid dose. 

Figure 1 Audiogram at presentation during first pregnancy. The 
“O” represents air conduction levels in the right ear; the “X” 
represents air conduction levels in the left ear; the “]” represents 
masked bone conduction levels in the left ear.
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Figure 2 Audiogram at presentation during second pregnancy. 
The “O” represents air conduction levels in the right ear; the “X” 
represents air conduction levels in the left ear; the “]” represents 
masked bone conduction levels in the left ear.
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Discussion

AIED is a rare disorder in both its primary and secondary 
forms. It has been estimated to account for less than 1% of 
hearing impairment or dizziness (4). The clinical hallmark 
of AIED is bilateral SNHL that progresses over weeks to 
months (1). Patients may also come to medical attention with 
unilateral hearing loss, and their course may fluctuate (4). 

Pregnancy represents a time when women may become 
triggered to have autoimmune conditions. The literature 
describes a number of cases of secondary AIED in 
pregnancy, where a patient already has known autoimmune 
disease and goes on to develops SNHL in pregnancy (2,3). 
However, this is the first described case of patient with 
classic features of autoimmune ear disease without an 
associated systemic illness. 

Pregnancy itself has not been shown to be associated 
with an increase in ANA, nor has it been associated with 
abnormalities of pregnancy (5). While the above patient’s 
positive ANA titer increased her rheumatologist’s suspicion 
that this was autoimmune in nature, it is the clinical course 
of this condition that supported the diagnosis of AIED. 

Corticosteroids remain the standard of care for patients 
with primary AIED, and a prospective randomized 
clinical trial validated their use as empiric treatment (6). 
Initial therapy for adults consists of a therapeutic trial of 
prednisone 1 mg/kg/day, typically for 4 weeks. This must 
be started as soon as possible to minimise the chance of 
irreversible damage occurring. Therapeutic response may 
occur at any time during this period. Patients who do 
not respond are tapered rapidly over a week to 10 days. 
Patients who do respond are tapered slowly over 4 weeks to 
a maintenance dose of 10 to 20 mg/day. Steroid treatment 
may have to be continued for extended periods of time, 
and repeated cycles might be necessary for relapses (7). In 
the above patient steroids did not result in improvements 
of hearing from her initial presentation thresholds, but 
were successful able to treat subsequent audiometrically 
documented deterioration. 

One of the key concerns with treating pregnant woman with 
high dose corticosteroids is that the safety of corticosteroid 
exposure in the first trimester of pregnancy is yet to be 
conclusively determined. The decision to put the above patient 
on long term steroids was made by her multidisciplinary team 
and after careful review of the literature. 

Under normal conditions, metabolism of prednisolone 
by the human placenta likely reduces fetal exposure (8). 
Even though early reports have suggested an association 

between corticosteroid use and an increased risk of cleft lip 
and palate (9), more recent data have shown no increased 
risk of orofacial clefts or preterm delivery (10-12).

A prospective controlled cohort study of 311 pregnancies 
exposed to corticosteroids during at least the first trimester 
of pregnancy failed to identify an increased risk of birth 
defects, but did identify a 2-fold increase in preterm birth 
and reduction in birthweight (13). 

Prolonged use of corticosteroids during later pregnancy 
has been associated with maternal adverse effects including 
hypertension, glucose intolerance, opportunistic infections, 
osteoporosis and ocular side effects (14). While ultimately 
systemic corticosteroid use is considered safe in most 
guidelines for the second and third trimester, the use of 
the lowest effective dose and monitoring of both maternal 
and foetal wellbeing by a multidisciplinary team is 
recommended.

An alternative to systemic steroids that was discussed 
with this patient was the use of intratympanic steroids. 
There are few clinical studies of intratympanic steroids for 
the treatment of AIED and there are no studies that look at 
the safety of intratympanic steroids in pregnancy. In a study 
involving 46 patients with various types of inner ear disease 
treated with intratympanic steroids, five were considered to 
have AIED (15). Four of the five patients with AIED treated 
with intratympanic steroids showed improvement in their 
hearing. Another study involving 37 patients with new-onset 
SNHL, included one patient with AIED whose fluctuating 
hearing loss was successfully treated with intratympanic 
steroids (9). While none of these cases specifically looked 
at the use of intratympanic steroids in pregnancy, these 
cases suggest that serial dosing of intratympanic steroids 
may represent an alternative for pregnant woman unable or 
unwilling to use systemic treatment. 

A long-term follow-up of patients receiving steroid 
treatment for AIED showed an average of 9 years of treatment 
for those who were eventually able to be weaned (7).  
Ultimately, in the above patient, steroids were able to be 
successfully weaned within 2 months post-partum for both 
pregnancies without further decline in hearing. 

Conclusions

This unique case is best understood as primary AIED 
associated with pregnancy. Ultimately oral steroids 
stabilized the hearing in both her ears during both 
pregnancies but did not improve her hearing from 
audiometry at presentation. Of note, systemic steroids were 
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able to be completely weaned post-partum more rapidly 
than in typical cases of AIED. 
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