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OToLoGY

Granulomatosis with polyangiitis presenting as
isolated ear involvement: a case series and literature

review

Cover figure. Imaging of a patient affected by granulomatosis with polyangiitis with in-
volvement of the right middle and inner ear. CT images (A: axial plane; B: coronal plane) show
right middle ear and mastoid opacification with osteolysis of the bony walls of labyrinth and
semicircular canals, along with calcification of the cochlea. T1-weighted MR of the same pa-
tient (C), with respect to the left side, shows enhancement of the right middle and inner ear,
consistent with chronic inflammation.

Summary

Objective. To describe the clinical characteristics and outcomes of patients affected by granuloma-
tosis with polyangiitis (GPA) presenting with isolated ear involvement.

Methods. A retrospective review of patients affected by GPA and treated at the University of Brescia,
Italy, from 2002 to 2023 was conducted. Only patients with exclusive otologic manifestation as first
presentation were included.

Results. Among 610 patients with antineutrophil cytoplasmic antibody-associated vasculitis (AAV)
diagnosed and followed at our Institution, 6 (0.8%) presented with exclusive ear involvement as first
presentation, all affected by GPA. Most frequently patients presented with otitis media with effusion,
sensorineural or mixed hearing loss, and dizziness. Two patients developed systemic symptoms. All
patients experienced at least a partial recovery of middle ear function after starting immunosup-
pressive therapy.

Conclusions. AAVs rarely show initial presentation as isolated ear involvement, and more com-
monly present as otitis media with hearing loss that is unresponsive to conventional therapy. Once

Silvia Zorzi', Gabriele Testa'?,
Michele Tomasoni’, Stefano Taboni?,
Nader Nassif*, Gina Alessandra
Gregorini®, Tommaso Sorrentino®,
Cesare Piazza'?, Luca Oscar Redaelli
de Zinis®*

"Unit of Otorhinolaryngology — Head and Neck Sur-
gery, ASST Spedali Civili di Brescia, Brescia, ltaly;
2 Department of Medical and Surgical Specialties, Ra-
diological Sciences, and Public Health, University of
Brescia, School of Medicine, Brescia, ltaly; ° Unit of
Otorhinolaryngology, University of Padua, Italy;  Unit of
Pediatric Otorhinolaryngology, Children Hospital, ASST
Spedali Civili di Brescia, Brescia, Italy; ° Unit of Neph-
rology, ASST Spedali Civili di Brescia, Brescia, ltaly;
6 Unit of Otorhinolaryngology, Ospedale M. Bufalini,
Cesena, ltaly

Received: March 16, 2024
Accepted: October 16, 2024

Correspondence

Gabriele Testa
E-mail: g.testa004@unibs.it

How to cite this article: Zorzi S, Testa G, Tomasoni M, et
al. Granulomatosis with polyangiitis presenting as isolated
ear involvement: a case series and literature review.

Acta Otorhinolaryngol Ital 2025;45:217-230. https://doi.
0rg/10.14639/0392-100X-N3008

© Societa Italiana di Otorinolaringoiatria
e Chirurgia Cervico-Facciale

OPEN ACCESS

This is an open access article distributed in accordance with the
CC-BY-NC-ND  (Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International) license. The article can be used
by giving appropriate credit and mentioning the license, but only
for non-commercial purposes and only in the original version. For
further information: https://creativecommons.org/licenses/by-nc-
na/4.0/deed.en

217


mailto:g.testa004@unibs.it
https://doi.org/10.14639/0392-100X-N3008
https://doi.org/10.14639/0392-100X-N3008
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

S. Zorzi et al.

an AAV is suspected, surgery should be avoided since further damage can be caused by local iatrogenic inflammation sustained by the underlying condition.
Local improvement is generally seen after the start of immunosuppressive therapy.

Key words: granulomatosis with polyangiitis, hearing loss, vasculitis, otitis media, anti-neutrophil cytoplasmic antibody-associated vasculitis

Introduction

Antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitis (AAVs) is a group of systemic diseases histologi-
cally characterised by necrotising lesions. ANCAs are anti-
bodies against neutrophil and monocyte lysosomal enzymes,
specifically myeloperoxidase (MPO) and proteinase 3 (PR3),
corresponding to p-ANCA and c-ANCA, respectively. These
antibodies can cause the release of lytic enzymes and vascular
inflammation. AAVs are classified according to histological
features and size of vessels involved. AAVs affecting small
vessels include granulomatosis with polyangiitis (GPA, for-
merly called Wegener’s granulomatosis), microscopic poly-
angiitis (MPA), and eosinophilic granulomatosis polyangiitis
(EGPA, formerly called Churg-Strauss syndrome) .

The main organs involved in GPA are the upper respira-
tory tract, kidneys, and lungs. Ear involvement in GPA is
well known and its prevalence varies from 19% to 61% of
patients, with chronic otitis media with effusion (OME) as
the most common presentation (in up to 90% of cases) >°.
Although the otoscopic presentation does not significantly
vary from an OME secondary to simple Eustachian tube
dysfunction, otitis media caused by AAV (OMAAV) is typ-
ically resistant to common treatments, including steroids,
antibiotics, and placement of a ventilation tube.
Sensorineural hearing loss (SNHL) is the second most com-
mon otologic presentation, reported in up to 43% of patients
with GPA, and mostly associated with a conductive loss sec-
ondary to OME or tympanic membrane perforation *°. Typi-
cally, a standard audiogram shows a flat HL. or a gently slop-
ing high-frequency loss. Less frequently, patients may present
with chronic suppurative otitis media (24% of cases), facial
palsy (8%), vertigo, and hypertrophic pachymeningitis *5”.
Although GPA typically presents with a various combina-
tion of upper respiratory tract, pulmonary and renal mani-
festations, isolated otologic disorders can be observed as
the first manifestation of the disease 8. The aim of this study
is to retrospectively describe a monocentric case series and
perform a literature review of GPA presenting with isolated
ear involvement as first manifestation.

Materials and methods

We performed a retrospective charts review of patients af-
fected by AVVs followed at the Units of Otorhinolaryngol-
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ogy — Head and Neck Surgery and Nephrology of the ASST
Spedali Civili of Brescia, University of Brescia, Italy, from
2002 to 2023. Inclusion criteria were: a) isolated ear in-
volvement as the first disease manifestation; b) diagnosis of
GPA either by ANCA titer or tissue biopsy; c) age at diag-
nosis > 18 years. Patients with any other concurrent disease
manifestation at the time of first diagnosis were excluded.
Data were collected in a dedicated anonymised database
and the study was conducted in accordance with the decla-
ration of Helsinki. Demographic, clinical, radiological, his-
topathological, and follow-up data were retrieved and ex-
pressed in terms of mean, range of values, and percentages.
In addition, a comprehensive review of studies published
from 1991 to 2023 and describing cases of GPA presenting
as isolated ear involvement was conducted.

Results

Six (0.8%) of 610 patients with AAVs followed at our Insti-
tution between 2002 and 2023 met the above mentioned in-
clusion criteria. Details of this cohort of patients are shown
in Table 1. Four patients were males (66.7%) with a mean
age of 48 years (range, 19-75). All patients were affected
by GPA.

Clinical presentation and symptoms

All patients were referred to our Institution for otologic
conditions unresponsive to conventional therapies, with no
other symptoms attributable to GPA.

At presentation, microscopic examination of the ear re-
vealed OME in 5 cases (83.3%), which was bilateral in 3
and associated with otitis externa in one. The remaining
patient presented with unilateral acute suppurative otitis
media.

Two patients (33.3%) presented with facial nerve palsy, as a
complication of unilateral acute suppurative otitis media in one
case, and occurring after a canal wall down mastoidectomy
and tympanoplasty performed elsewhere in the other case.

In all cases pure tone audiometry revealed a mixed HL at
least in one ear. In 2 patients (33.3%) contralateral pro-
found SNHL was found. All patients underwent clinical
vestibular evaluation. Vestibular dysfunctions were present
in 2 patients (33.3%); bedside evaluation with videonystag-
moscope showed spontaneous nystagmus in both patients



(grade II in one case, grade III in the other one). Ear symp-
toms were present for at least 2 months and up to 2 years
prior to diagnosis of GPA.

Diagnosis, treatment, and outcomes

All patients in the present case series underwent temporal
CT scan because of the clinical presentation (e.g. facial
palsy, sudden decrease in bone conduction) or for long-
lasting symptoms. In all cases, the scans showed middle
ear and mastoid opacification. Further investigation with
magnetic resonance imaging (MRI) was performed if com-
plications were present or suspected. MRI showed middle
ear pathologic mucosal enhancement in all patients. In the
patient presenting with acute otitis media and ipsilateral
facial palsy, both CT and MRI scans showed coalescent
mastoiditis and a pathologically increased enhancement of
the facial nerve in contrast-enhanced T1-weighted MRI.
In all patients, conservative treatment with oral antibiot-
ics and corticosteroids was initially attempted. In 5 cases
(83.3%) myringotomy with ventilation tube insertion was
performed (bilaterally in 4, unilaterally in one) (Tab. I). In
the above mentioned patient with facial palsy not respond-
ing to conservative treatment, a cortical mastoidectomy was
performed. Despite initial partial control of symptoms, no
significant improvement was achieved in any of these cases.
Because of the lack of clinical improvement, an autoim-
mune disorder was suspected and ANCA assay performed,
allowing for early diagnosis of GPA in 4 patients. Anti-PR3
(c-ANCA) was titrated in 4 (66.6%) and anti-MPO (p-
ANCA) in one (16.6%) patient. In one case antibody assay
was negative and the diagnosis of GPA was made only after
middle ear mucosal biopsy under local anaesthesia. Pseu-
domonas aeruginosa and Staphylococcus aureus were iso-
lated in the auricular drainage in one (16.6%) and 2 (33.3%)
patients, respectively.

All patients were referred to an immunologist and neph-
rologist for evaluation to exclude involvement of other or-
gans and systems. In our series, none of the patients had any
other localisation of disease at diagnosis.

After the initiation of immunosuppressive therapy, middle
ear function was restored in all patients, whereas long-term
audiologic outcomes varied widely (Tab. I). One patient re-
covered normal hearing and in 2 patients a mild conductive
HL persisted, whereas in 3 cases the disease caused severe-
profound mixed HL. Regarding facial palsy, one patient im-
proved from a grade IV to a grade II palsy according to the
House Brackmann classification, while the patient who had
facial palsy after surgery performed elsewhere had a full
recovery, suggesting that its onset was more likely related
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to progression of GPA rather than a surgical injury. No re-
sidual vertigos were reported.

Two patients with persistent profound SNHL received a
cochlear implant (CI), with both achieving satisfactory
hearing results: speech recognition tested one year after
surgery scored 60% at 55 dB for one patient and 50% for
the other. Two patients (33.3%) later developed systemic
symptoms during follow-up. One of these died from com-
plications of systemic disease.

Discussion

GPA only rarely initially manifests with exclusive oto-
logic involvement®. Most experiences, particularly those
with large cohorts, discuss the ear-related manifestations
of GPA *1°, while literature addressing GPA with exclusive
ear involvement is lacking. Diagnosis is challenging and
generally suspected after resistance to many therapeutic
attempts, although it is often delayed. In our series, 3 of
6 patients were diagnosed with GPA at least 3 months af-
ter referral to our department (Tab. I). Early diagnosis and
therapy, however, can play a pivotal role in improving ear
manifestations and prevent the onset of systemic vasculitis.
Differential diagnosis includes: middle ear cholesteatoma,
cholesterol granuloma, eosinophilic otitis media (EOM),
tuberculosis, malignant otitis externa (skull base osteomy-
elitis), neoplasms, and other autoimmune diseases 0. Key
examinations to achieve correct diagnosis comprise nasal
endoscopy, which should nonetheless be performed in any
case of otitis media or middle ear impairment !!, careful
laryngoscopy, especially looking for possible subglottic
stenosis, microbiological and histological examinations,
ANCA tiers and imaging with CT without contrast en-
hancement and MRI with or without contrast enhancement.
MRI is not required for the diagnosis of OME and acute
otitis media, but should be performed when complications
are suspected, although it is helpful in differentiation from
cholesteatoma or neoplasm. Furthermore, when an autoim-
mune disease like GPA is suspected, nephrological/immu-
nological evaluation is mandatory to properly investigate
involvement of other organ systems.

In 2016, Harbuchi et al. analysed the clinical features of
OMAAV in a large retrospective analysis °. In that study,
the authors proposed criteria for diagnosis of OMAAY,
which were then refined in a review published in 2021
(Tab. II) '°, The experience in the literature regarding sys-
temic vasculitis initially presenting as isolated ear involve-
ment is summarised in Table III. Overall, 66 patients have
been described in 36 publications.
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Table 1. Demographics, clinical and diagnostic details of patients included in the present study.

Patient | Age at presentation, Oto-audiological findings at Facial palsy Vestibular Imaging
gender presentation dysfunction
1 75F Bilateral OME. No Yes CT: ME/mastoid
Right severe mixed HL. Left sudden opacification
profound SNHL
MR: ME mucosal
enhancement
2 52, M Unilateral (left) OME with moderate- No No CT. ME/mastoid
severe mixed HL opacification

MR: ME mucosal

mixed severe HL

enhancement
3 19,F Previous left suppurative otitis Yes, left (after surgery) — grade IV Yes CT (elsewhere): ME/mastoid
media treated elsewhere with CWD according to House Brackmann opacification
mastoidectomy and tympanoplasty, classification
residual ipsilateral mixed moderate
HL. Right OME
4 35 M Bilateral OME with severe mixed HL No No CT: ME/mastoid
opacification
5 60, M Left acute suppurative otitis media | Yes, left — grade IV according to No CT: ME/mastoid
with sudden severe SNHL House Brackmann classification opacification, mild mastoid
bone erosion
Right mixed severe HL MR: ME mucosal and
mastoid tract
of facial nerve enhancement
6 48, M Bilateral OME and external otitis, No No CT. ME/mastoid

opacification, external
ear canals soft tissues
thickening

MR: diffuse and bilateral
ME and external ear canals
enhancement

ANCA: anti-neutrophil cytoplasmic antibodies, CT: computed tomography; CHL: conductive hearing loss; CWD: canal wall down; CWU: canal wall up; F: female; HL: hearing loss;
male; ME: middle ear; MPO: myeloperoxidase; MR: magnetic resonance; OME: otitis media with effusion; PR3: proteinase 3; SNHL: sensorineural hearing loss; VT: ear ventilation tube.

ANCA are usually measured by indirect immunofluores-
cence, with 2 distinct staining patterns. c-ANCA (or PR3-
ANCA), most associated with GPA, are directed against
proteinase-3 (PR3) producing a cytoplasmic staining pat-
tern. p-ANCA (or MPO-ANCA), less frequently found in
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GPA, are directed against myeloperoxidase, producing a
perinuclear staining pattern '

In our series and in the review of the OMAAV literature
(Tab. IIT), most patients were c- and/or p-ANCA positive,
with c-ANCA being more frequent. Negative ANCA titres
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ANCA titre

Surgery or

biopsy

Microbiology

Time between
presentation and
diagnosis

Therapy

Outcome (after
immunosuppressive
therapy)

Negative Middle ear biopsy | Staphylococcus 6 months At presentation: systemic Partially improved: right
(diagnostic) aureus (ear) corticosteroid, antibiotics and moderately severe mixed HL,
bilateral VT left profound HL
After diagnosis: rituximab Cochlear implant 1 year
after diagnosis. Satisfactory
audiological results
Anti-MPO- No Staphylococcus 1 year At presentation: systemic Improved: at 3 years, mild
ANCA aureus (ear, corticosteroid and left VT mixed HL on left side
nasal)
After diagnosis: rituximab
Anti-PR3-ANCA No / 2 months At presentation: systemic Improved (ear): at 5 months,
corticosteroid, antibiotics and left mild CHL.
bilateral VT Complete recovery of facial
palsy
Previous left suppurative After diagnosis: rituximab Systemic involvement
OM treated with CWD (pericarditis and renal failure)
mastoidectomy 2 months occurred 2 months after ear
before symptoms presentation
Anti-PR3-ANCA No / 3 months At presentation: systemic Partially improved: at 2 years,
corticosteroid, antibiotics and persistent moderate bilateral
bilateral VT mixed HL
After diagnosis: rituximab and
cyclophosphamide
Anti-PR3-ANCA Cortical / 2 months At presentation: systemic Persistent bilateral profound
mastoidectomy corticosteroid, antibiotics and HL
bilateral VT
After diagnosis: rituximab and Partial improvement of facial
cyclophosphamide palsy (grade Il after 1 month
Dead from progression of
systemic disease after 8
months
Anti-PR3-ANCA No Pseudomonas 1 week At presentation: systemic Persistent bilateral severe-
aeruginosa (ear) corticosteroid and antibiotics profound HL

Story of recurrent bilateral

external otitis diagnosed

elsewhere in the previous
2 years

After diagnosis: methotrexate,
rituximab

Cochlear implant 2 years
after diagnosis. Satisfactory
audiological results.

do not always rule out GPA, especially in the first isolat-
ed disease manifestation: in one patient in our series, the
ANCA titre became positive only months after the first
manifestation of OMAAV. ANCA titre varies in relation
to disease status, thus measuring the activity and severity

of the disease: c-ANCA can be found in more than 90%
of patients with active GPA, decresing to 60-65% in cases
of limited disease, and detectable in only 30-40% of pa-
tients with inactive disease ***’. Consequently, a negative c-
ANCA test cannot be considered an exclusion criterion for
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Table Il. OMAAV diagnostic criteria, proposed by Harbuchi et al. °.

OMAAV diagnostic criteria, proposed by Harbuchi et al. 1°

1. At least one of the following clinical findings:

Intractable otitis media with effusion or granulation, which is resistant to antibiotics
and insertion of tympanostomy tube

Progressive deterioration of bone conduction hearing levels

2. At least one of the following features:

Already diagnosed as AAV (GPA, MPA, EGPA)

Positivity for serum MPO- or PR3-ANCA

Histopathology consistent with AAV, i.e., necrotising vasculitis predominantly affecting
small vessels with or without granulomatous extravascular inflammation

At least one of the following accompanying signs/symptoms of AAV-related
involvement:

Involvement of upper airway tracts other than ear, scleritis, lung, and/or kidney, facial
palsy, hypertrophic pachymeningitis, multiple mononeuropathy, transient alleviation of

symptoms/signs with administration of 0.5-1 mg/kg prednisolone and relapse with

discontinuation of treatment

3. Exclusion of other types of intractable otitis media

GPA in the diagnostic work-up *. Furthermore, the corti-
costeroid therapy commonly prescribed as a first-line treat-
ment in isolated OMAAV may reduce the ANCA titre '°. To
overcome the low sensitivity of serum ANCA in isolated
OMAAY, Morita et al. ¥*° demonstrated that the diagno-
sis and severity of OMAAV could be defined through the
detection and quantification of MPO-DNA complex in ear
drainage samples, regardless of the status of serum ANCA
or immunosuppressive therapy.

Moreover, the difficulty in obtaining suitable ear tissue
specimens for histologic examination in OMAAV should
be considered: middle ear biopsy has a lower positivity
rate than nasal or lung biopsies ®. Therefore, if OMAAV is
suspected, nasal endoscopy can also help to identify nasal
lesions that could be biopsied. Vascular submucosal dilata-
tion, mucosal swelling, white submucosal nodules, bloody
patches, and polypoid nodules are typical lesions of active
nasal GPA .

It is also well-known that GPA is associated with bacterial
infection, especially Staphylococcus aureus. Up to 60-80%
of patients affected by GPA harbour such a pathogen in na-
sal mucosa (compared to 30-40% of the general popula-
tion). The specific pathophysiological mechanism that re-
lates GPA to this bacterium is still not fully understood, but
its chronic presence seems to negatively affect the disease
course and risk of relapse *>. One possible explanation for
the high prevalence of Staphylococcus aureus in the nasal
mucosa of patients with GPA is the lower IgG responses
compared to the general population ¥. Literature on the
presence of Staphylococcus aureus specifically in OMAAV
ears is lacking. In our series, it was found in the micro-
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biological evaluation of ear drainage in 2 of 6 patients. Its
presence in ear secretions should be considered in the diag-
nostic work-up of suspected OMAAV.

Concerning HL, patients with isolated OMAAYV can be af-
fected by either conductive HL, secondary to involvement of
the middle ear or Eustachian tube mucosa *, SNHL second-
ary to cochlear inflammation *, or a combination of both.
In our experience, all patients were affected by mixed HL.
Regarding the pathophysiology of SNHL, GPA-related vas-
culitis involving cochlear microcirculation seems to play a
critical role in determining imbalance of ions and fluid and
consequent disruption of cochlear endo-lymphatic poten-
tial. Some authors have suggested that the early ’reversible’
state of SNHL might be caused by a reduction in K* ions
in the endolymph due to vasculitis and consequent ischae-
mia of the stria vascularis '®. The reversible damage to hair
cells during the initial phase of the disease is demonstrated
by the improvement of bone conduction generally observed
after starting the immunosuppressive therapy. However, un-
treated or long-term effects of local inflammation may lead
to dysfunction of fibrovascular coupling, thus determining
permanent damage of the hair cells *. Long-term middle ear
disease involvement is demonstrated by post-mortem his-
topathologic studies of deaf patients affected by OMAAYV,
showing tympanic granulation tissue invading the round
window niche and membrane, and eventually projecting
into the scala tympani >,

Nakanaru et al., in an analysis of 34 patients with GPA and
ear involvement, identified 3 types of otologic symptoms:
chronic otitis media (COM), OME, and SNHL *. Interest-
ingly, the authors reported that all patients with COM were



PR3-ANCA positive, whereas 89% of patients in the MPO-
ANCA group presented with OME. No difference in the
frequency of SNHL between the 2 ANCA groups was re-
ported. In our series, all patients with COM were also PR3-
ANCA positive and the only MPO-ANCA patient present-
ed OME. Morita et al. %" analysed 31 patients with OMAAV
and noted that 35% had vestibular symptoms: chronic diz-
ziness (CD) in 73% and an acute vertigo attack (AVA) in the
remaining 27%. In our experience, 2 of 6 patients (33.3%)
had vestibular symptoms: one patient presented AVA and
the other CD (Tab. I).

In our series, 2 patients presented unilateral facial palsy.
In the literature, facial palsy is described as a rare mani-
festation associated with OMAAYV, secondary to nerve
compression in its tympanic portion, especially in case of
a dehiscent Fallopian canal, or to vasculitis of the vasa ner-
vorum, and has been reported in 8% of cases *. In fact, it is
well known that GPA can affect nervous system leading to
nerve neuropathies *. Several case reports showed disease
progression or failure of resolution despite myringotomy
or mastoidectomy '*?%3%, In a report by Kukushev et al. on
2 patients with OMAAV and facial palsy, surgical decom-
pression of the facial nerve performed before diagnosis of
GPA and in association with corticosteroids showed good
results %. In our case series, the patient with onset of fa-
cial palsy at presentation underwent this procedure and,
later, started immunosuppressive therapy, with partial im-
provement of the palsy. Surgical decompression was made
on mastoid tract of the nerve, which showed a pathologi-
cal enhancement in MRI. However, since the activation of
neutrophils is necessary to generate ANCAs, invasive sur-
gical procedures might trigger inflammation *, thus lead-
ing to further disease progression; accordingly, several ex-
periences in the literature have reported that ear surgeries
such as tympanoplasty or mastoidectomy performed dur-
ing the active phase of vasculitis are not effective and may
worsen the disease *!193°333 Tn our opinion, also in accord-
ance with Harabuchi’s recommendations for management
of OMAAV !°, when an autoimmune disease is suspected,
any type of extensive surgery should be avoided, since it is
potentially harmful, and early initiation of immunosuppres-
sive therapy should be favoured.

Early diagnosis may benefit from specific anomalies on ra-
diological studies (Cover figure). The review by D’ Anza et
al. reported that sinus CT and MRI in GPA detect patho-
logical findings in most patients: mucosal thickening, ostei-
tis, bony destruction, septal erosion, sinus obliteration, and
orbital involvement were the most common observations ¥.
Immunosuppressive therapy should be started as soon as

Isolated ear involvement in granulomatosis with polyangiitis

possible to prevent or delay the onset of systemic disease.
In long-term follow-up studies of localised GPA, it has been
reported that 10% of patients develop systemic disease and
46% relapse despite therapy !, In our series, 2 of 6 patients
developed systemic symptoms after about 8 and 12 weeks.
Among patients with OMAAV included in the review of
the literature (Tab. III), most recovered or had improvement
of symptoms #681214-16.18-21.2324.26.30-44 "1yt i a non-negligible
proportion of patients (n = 9) further systemic progression
of disease, even to death (n = 6), was recorded 319252834,
In these patients, the time interval between the onset of
OMAAV and systemic progression ranged from 8 to 24
weeks. However, in the same patients, diagnosis of GPA
(reached only after systemic manifestations) or initiation of
immunosuppressive treatment were common, further high-
lighting the importance of early diagnosis and treatment.
Treatment of OMAAV with antibiotics is usually inef-
fective. Only control of the disease with corticosteroids
and immunosuppressive drugs, such as cyclophospha-
mide, azathioprine and methotrexate, can achieve hearing
improvement '°. Okada et al. demonstrated that immune
activity, in terms of soluble interleukin 2 receptor serum
levels, in patients with systemic and localised (to the ear)
OMAAV is equivalent and ear damage is worse in the lo-
calised group . Therefore, treatment for OMAAV may
need to be equal in intensity to that for systemic AAV. Fur-
thermore, in a study published in 2019 %, the same authors
demonstrated that rituximab, a murine/human chimeric
monoclonal antibody that binds to the transmembrane
protein CD20 and already recommended by the European
League Against Rheumatism in selected patients for the
therapy of systemic AVVs %, can be effective and safe for
intractable OMAAV for which remission with other drugs
cannot be achieved.

All patients in our series improved after initiating immu-
nosuppressive therapy, whereas the long-term audiologi-
cal outcomes varied. In one case there was complete re-
covery of hearing, whereas a slight conductive HL. and a
severe mixed HL persisted in 2 and 3 cases, respectively.
According to the literature, patients frequently experience
at least a residual conductive HL in the long term, even if
disease control had been reached *68:14.15.17.18:20-24.26-29.33.35-38.41-
4 (Tab. I). In a recent study by Iwata et al. on 32 patients
with OMAAV, younger age, male gender, use of intrave-
nous corticosteroids, shorter period from onset to diagnosis
and therapy, and better hearing threshold at diagnosis were
good prognosticators of hearing outcomes %. In 2022, Tabei
et al. reported worse hearing preservation with steroids
and immunosuppressive therapies in patients with AAVs
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Table lll. Review of the literature of the most relevant papers discussing ear involvement presentation in GPA.

Authors Number of | Age, gender ANCA Ear symptom
cases
Ito et al., 1991 8 1 12,F / Left otalgia, moderate-severe HL and tinnitus
Hartl et al., 1998 ™ 1 45 M ¢-ANCA positive Bilateral OM and conductive moderate HL, facial palsy, otalgia
Moussa et al., 1998 3 2 14, F ANCA positive 1 unilateral mastoiditis, right mixed severe HL, left conductive moderate HL
20, F 1 left conductive severe HL, OME, facial palsy
Maguchi et al., 1 36, F p-ANCA positive Bilateral tinnitus and fluctuant sensorineural HL (moderate on right,
2001 ™ moderate-severe on left)
Takagi et al., 2002 ¢ 2 20, F Both ¢c-ANCA positive Pt 1, bilateral AOM and mixed HL, severe on right side, moderate on left
31,F Pt 2, bilateral AOM and moderate conductive HL
Takagi et al., 2004 ° 6 Range, 36-82 6 p-ANCA positive 6 ears mixed HL, 6 ears SNHL, 3 pts vertigo, 1 pt facial palsy, 5 pts OME
years
BGFE1M)
Ferri et al., 2007 6 1 59, F Both positive (not specified) Bilateral OME and mixed mild-moderate HL, unilateral facial palsy
Yildirim et al., 2008 "7 1 65, M ANCA negative Right total sensorineural HL, left moderate sensorineural HL, tinnitus and
vertigo and meningeal irritation
Yamazaki et al., 3 Range, 55-67 2 p-ANCA positive, 1 ¢ OME, AOM, HL
2011 years -ANCA positive
2FE1M) Pt 1: severe bilateral HL
Pt 2: right severe HL, left moderate HL
Pt 3: right profound HL, left moderate-severe HL
Wierzbicka et al., 7 Range, 32-46 7 c-ANCA positive Mixed or sensorineural HL (6 bilateral, 1 unilateral, ranging from moderate to
20117 years profound), 1 unilateral facial nerve palsy, 2 ear discharge
(B3M,3F
Sriskandarajh et al, 2 36, M 1 ¢-ANCA positive Pt 1, right OME and mixed severe-profound HL
20122
62, M Pt 2, right moderate-severe SNHL on the right and left severe mixed HL,
perforation of tympanic membranes
Yoshida et al., 2013 * 8 Range, 54-73 | 6 p-ANCA positive, 2 c-ANCA Mixed HL (7 bilateral, 1 unilateral), 3 facial palsy, 4 OME, 4 OMG
years (6 F, positive
2M)
Lee et al., 2013 2 1 59, F ¢-ANCA positive Bilateral moderate-severe mixed HL, left facial palsy
Uppal et al., 2014 2 1 16,F ¢-ANCA positive Left profound sensorineural HL
Costa et al., 2015 1 50, F ¢-ANCA positive Right mixed severe HL, left mixed profound HL, retraction-thickening of the
tympanic membrane, fluid in the middle ear, otorrhea after ventilation tube
Maniu et al., 2016 2 1 26, M ¢-ANCA positive Left facial palsy and mixed HL, bilateral OME, right AOM, OMG
Jeong et al., 2016 1 40, M ¢-ANCA positive Bilateral facial palsy (first right, then left) and mixed HL, OMG, dizziness
Kim et al., 2016 1 47, M ¢-ANCA positive Left facial palsy, bilateral mixed severe-profound HL and OME
Brown et al., 2016 ¥ 1 38, F ¢-ANCA positive Bilateral OMG with perforation of the tympanic membrane and severe HL
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Therapy Outcome Hearing outcome
Cyclophosphamide, prednisolone Improved Improved: at 1y, mild conductive HL
Cyclophosphamide Improved Not reported
Cyclophosphamide, methylprednisolone 1 died Not reported
1 unknown

Methylprednisolone

Right ear recovery and persistent left HL

Pt 1, Cyclophosphamide, prednisone

Pt 1, partially improved

Pt 1, persistent HL

Pt 2, Azathioprine, methylprednisolone

Pt 2, recovered

Pt 2, recovered

Cyclophosphamide, azathioprine, methylprednisolone

4 ears complete recovery, 5 ears moderate recovery, 3 ears no change

Cyclophosphamide, prednisolone Recovered Recovered: at 3 months, mild bilateral neurosensorial HL on high tones
Intratympanic prednisolone, high dose of oral steroids, and Partially improved Partially improved: at 10 months, right profound HL (no improvement),
methotrexate (meningeal left moderate HL (slightly improved)
enhancement reduced)

Steroids, immunosuppressive therapy

All 3 pts improved

Improved (during remission):

Pt 1: right normal hearing, left moderate-mild HL

Pt 2: right mild HL, left normal hearing

Pt 3: right moderate HL, left normal hearing

Steroids, cyclophosphamide, vincristine

2 deaths

3 hearing improvement and partial recovery of facial nerve palsy

2 progressions of systemic disease

Prednisolone, methotrexate

Pt 1 recovered

Pt 1, at 4 months, right mild mixed HL

Pt 2 symptoms improved

Pt 2, residual deafness

Prednisolone, cyclophosphamide

All 8 pts improved

Improved in 81% (13/16) of ears. Patients with hearing levels better
than 95 dB improved with good speech discrimination, completely deaf
ears did not recover

Decompression of the left facial nerve and high dose steroids

Left facial expression
recovery, persistent
bilateral tympanic
membrane perforation

Partially improved:

At 3 months, bilateral moderate-mild mixed HL

Cyclophosphamide + prednisolone and azathioprine (as
maintenance agent)

Persistent profound left HL

Cyclophosphamide, methylprednisolone

Improved

Right ear recovery (mild sensorineural HL on high frequencies), left ear
partial recovery (residual moderate-severe HL)

CWU mastoidectomy and tympanoplasty, cyclophosphamide,
methylprednisolone

Partially improved

Partial HL recover (not specified)

Right facial nerve decompression, steroid, cyclophosphamide Progression of systemic Not reported
disease
Cyclophosphamide, steroids (both systemic and with Improved Partially improved: at 4 months, right mild HL, left persistent HL

intratympanic injections), rituximab

Cyclophosphamide, prednisolone

Symptoms improved

Not improved: persistent HL. Satisfactory audiological results with
bilateral hearing aids
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Table Ill. continues.

Authors Number of | Age, gender ANCA Ear symptom
cases
Wawrzecka et al., 1 56, F c-ANCA increased (not Bilateral thickening and perforation of the tympanic membrane, AOM,
2016 % frankly positive) severe-profound mixed HL, facial palsy (left first)
Elmas et al., 2017 2 1 29, M ¢-ANCA positive Recurrent bilateral OM with purulent otorrhea and moderate mixed HL
Kukushev et al., 2 32 M 2 c-ANCA positive Both pts unilateral HL, facial palsy, OMG, AOM and mastoiditis
2017 %
44 M
Wang et al., 2018 ' 1 14,F c-ANCA positive Bilateral AOM, moderate-severe mixed HL and thickened tympanic
membranes, right facial palsy
Mur et al., 2019 % 1 68, F ¢-ANCA and p-ANCA positive Bilateral otitis externa, left AOM, left facial palsy, bilateral HL
Qaisar et al., 2019 3 1 50, M ¢-ANCA positive Right AOM, OMG and HL
Marszat et al., 6 Range, 31-43 | 6 c-ANCA positive (1 late) 4 unilateral HL and unilateral facial palsy, 2 bilateral HL and unilateral facial
2021 % years palsy
(BF3M)
Kousha et al., 2021 % 1 82, F ¢-ANCA positive Bilateral severe-profound mixed HL
Djeri et al., 2021 1 54, F ¢-ANCA positive Bilateral AOM and OME right mixed moderate-severe HL, left conductive mild
HL, thickened tympanic membranes, vertigo, unilateral facial nerve palsy
Ratmeyer et al., 1 72,F c-ANCA positive Right severe-profound sensorineural HL, left profound mixed HL
2021
Tokuyasu et al., 1 78, F ¢-ANCA positive Right AOM, bilateral severe-profound SNHL
2022 %
Koenen et al., 2022 * 1 29, M ¢-ANCA positive Bilateral AOM, right mixed HL, left sensorineural HL, unilateral facial nerve
palsy
Tan et al., 2022 4 1 40, F ¢-ANCA positive Bilateral AOM
Nakamura et al., 1 68, F p-ANCA positive Bilateral OMG, right tympanic perforation, bilateral severe mixed HL
2022 4
BatinoviX et al., 1 36, M c-ANCA positive Left AOM, facial palsy and severe mixed HL
2023 2
Murao et al., 2023 © 1 74, F ¢-ANCA positive Right OME, right deafness, left severe mixed HL
Yoshida et al., 2023 2 64, F Both p-ANCA positive Bilateral OME, profound bilateral HL.
69, F CT

Pt 1, unilateral cochlear calcification

Pt 2, bilateral cochlear calcification (mild in left ear, worst in right one)

ANCA: anti-neutrophil cytoplasmic antibodies, c-ANCA: proteinase 3 ANCA; p-ANCA: myeloperoxidase ANCA; AOM: acute otitis media; F: female; HL: hearing loss;
M: male; OME: otitis media with effusion; OMG: otitis media with granulation, SNHL: sensorineural hearing loss; Cl: cochlear implant; PTA: pure tone audiometry; CWU: canal wall up.

with otitis complicated by hypertrophic pachymeningitis
(HPM), which is more frequently observed when there is a
delay in start of treatment . It is still unclear, however, if
a poorer hearing result is associated with HPM because of
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cochlear nerve involvement or as a mere consequence of an
untreated prolonged OMAAV.

As recommended by Harabuchi et al., cochlear implantation
(CI) should be considered as treatment for OMAAV that
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Therapy

Facial nerve decompression with cortical mastoidectomy,
cyclophosphamide, steroids

Outcome

ENT symptoms
improved, death for
systemic progression

Hearing outcome

At 2 months, bilateral sever-profound HL with minimal improvement

Methotrexate, steroids, infliximab, then right side subtotal
petrosectomy and Cl

Persistent left moderate mixed HL, progression of right SNHL, excellent
language understanding ability result after Cl

Both patients cortical mastoidectomy and decompression of facial |  Facial palsy recovery Not reported
nerve, 1 methylprednisolone, azathioprine and cyclophosphamide,
2 methylprednisolone and rituximab
1 recurrence of
mastoiditis (revision
mastoidectomy
performed)
Methylprednisone, rituximab, cyclophosphamide Partially improved (facial Not reported
nerve palsy partial
recover after 9 months)
Rituximab, prednisone, azathioprine Facial palsy Not reported
spontaneously resolved
Cortical mastoidectomy, high dose steroid Improved (short term, Not reported

long term unknown)

3 cortical mastoidectomy, 2 CWU mastoidectomy and
tympanoplasty, cyclophosphamide, steroid

2 deaths

4 improvement of the HL (not specified)

4 improved

Steroid, rituximab

Partially improved

Planned CI due to residual permanent HL

Cortical mastoidectomy, steroids, cyclophosphamide, azathioprine

Partially improved

Partially improved (not specified)

Glucocorticoids and cyclophosphamide

Minimally improved

Partially improved: at one month bilateral severe HL, with minimal
improvement

methotrexate, and mycophenolate

Prednisolone and cyclophosphamide Improved Improved: at 5 months, bilateral moderate SNHL
Bilateral ventilation tube, rituximab Symptoms improved Not reported
Right cortical mastoidectomy, left ventilation tube, prednisolone, Symptoms improved Not reported

Prednisone, right myringoplasty and Cl

Improved

Persistent bilateral profound HL. Satisfactory audiological results after
cl

Cyclophosphamide, methylprednisolone

Partially improved

Partially improved: at 6 months, moderate-severe

Prednisolone, methotrexate

Partially improved

Partially improved: left moderate-severe HL, right deafness

Satisfactory audiological results with hearing aids

Pt 1 Prednisolone, cyclophosphamide, azathioprine, and left Cl

Improved

Satisfactory audiological results after Cl in both pts

Pt 2 Prednisolone, cyclophosphamide, left Cl

progresses to bilateral profound deafness '°; recent experi-
ence show good results, even in inner ear with mild coch-
lear calcification at preoperative CT 24144 (Tab. IIT). Wata-
nabe et al. ¢ reported on a series of 4 patients affected by

OMAAV with profound HL who required CI; in 3 patients
(75%), language understanding after the procedure was
poor, probably due to spiral ganglion degeneration related
to disease progression. In fact, in these patients preopera-
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tive MRI showed clear enhancement of the cochlea. Thus,
time to deafness, contrast-enhanced MR and CT findings
seem to be important for predicting the prognosis of CI for
OMAAV with total HL '°#4, In our experience, 2 patients re-
quired CI, with MRI and CT showing a normal inner ear in
both cases, and both procedures were successful. Regarding
surgical technique, in both patients a subtotal petrosectomy
according to Fisch * was performed in order to reduce the
risk of complications and favour the clinical outcome of the
procedure. The good functional results obtained are still
maintained after a follow-up of 3 years in one case and for
one year in the other.

Study limitations

Despite the high volume of patients affected by AAVs fol-
lowed at our Institution, only 0.8% presented with exclu-
sive ear disease as first presentation. The present study was
therefore limited to a descriptive report of the clinical, au-
diologic characteristics and outcomes of this subgroup.

Conclusions

GPA can often involve the ear and, in rare cases, the pres-
entation may be an isolated initial sign. It is important to
consider GPA in the differential diagnosis of otitis media
associated with progressive HL. without improvement af-
ter conventional therapy and ventilation tube placement.
ANCA titres, imaging, and microbiology may be helpful
in diagnosis. Immunosuppressive therapy should be started
as soon as possible when OMAAV is suspected to prevent
irreversible middle and inner ear damage and the onset of
systemic disease. Surgery should be avoided since the local
inflammatory response may further increase local disease
progression.
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