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Autoimmune Inner Ear Disease (AIED) : Clinical Point of View

Moo-Jin Baek, MD, PhD
Department of Otolaryngology-Head and Neck Surgery, Inje University, Haeundae Paik Hospital, Busan, Korea
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14 9] (pathogenesis)
3} 7 FH(natural course)oll A HHS-0] Fagh ghs 4=
o] AR HA o]ZE(otology) oA & o] H7HA]
Al E o] H A3HOto-immunology) H-0F2]
I AFEo] s A= Il icH(Table 1).
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Autoimmune sensorineural hearing loss(ASNHL),
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Autoimmune inner ear disease(AIED), Immune medi-
ated inner ear disease(IMIED), Immune mediated sen-
sorineural hearing loss(IMSHL), Immunorelated inner
ear disease(I[ED) S0.& Bs}o] AL 1 9lct?
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Table 1. Ear diseases with immunologic features
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Table 2. Autoimmune diseases affecting hearing

Disease

Auricular chondritis
Relapsing polychondritis
Tympanosclerosis

Region of ear
External ear

Tympanic membrane

Eustachian tube Autoimmune salphingitis

Middle ear Otosclerosis
Secretory otitis media
Necrotizing ofitis media
Cholesteatoma

Inner ear Autoimmune sensorineural

hearing loss
Meniere's disease
Otosclerosis
Cochlear vasculitis
Sudden hearing loss

Retrocochlear Autoimmune CNS disease

T o
A7hEe s Vol g Wele ol 2o Yt <)
A9 A7 g2 yol Wsn YA A
ofo]) Fofah WHg-0 2 1419 o] 23 o] H-Sstof

2% T cell(Autoreactive T cell)oll 2J3+ T—cell medi-
ated response’” Z-& Ujo] 20| tjgt A71aHA (Au-
toantibody) & Aol WIHHSS 8= B-cell
mediated immune response’ > 7} Trojsto] z}7pH oA
s o) gtTh
HAgRgof| #olsh= ol 24 3 S 2+= DEP-1/
CD148(cell-density enhanced protein tyrosine phos-
phatase—-1), type IX collagen, type II collagen, KHRI-
3(Kresge Hearing Institude-3), Cochlin, B-tectorin, B
—actin, myelin PO, Raf-1, Connexin 26 5°] 1.2, o]
Sof tigt AZHFA7F A7HH A4 WoldeEoA 2
el vt Qe 58] el Yo RA Fao] 3
%31 Q)= Cochlin A4} o] 22 duld 9] oF 10%=
Aok 71 ol W El= waid o] chromosome
14q12-139]] YJ25}= COCH gene?] AH=E A autoso-
mal dominant, nonsyndromic, progressive sensorineu-
ral hearing loss with vestibulopathy(DFNA9)2}= 213}
9] A3} Ax/do] 9t} Cochlinoll T2 T cell& ©]
a3510] A3
(e}

ing loss7} &4

L
T

X

50| 4] experimental autoimmune hear-

© 24 pathogenicityS 7FA]+&= 39|
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Relapsing polychondiritis
Systemic lupus erythematosus
Disseminated vasculitis
Rheumatoid arthritis

Sjogreen syndrome
Myasthenia gravis
Hashimoto's thyroditis
Goodpasture’s syndrome
Vogt-Kayanagi-Harade syndrome
Cogan's syndrome

Behcet's disease

Sarcoidosis

Wegener's granulomatosis

sRolEu} glon] ¥ AR gxte] ol Yo A= Coch-
lin—specific T cell®] 427} $7}= 1311, Cochlin®]| o
3 A= S0} Qg0 BarE| Qi)

HI
Ju

ool =gti]o] WIS 7
sensorineural hearing loss2} 3} Axo}of 4] AJ2lof o]=
71712 A dgsolA WS = ek B7 o]
H SA4rolH HSP70 A HAHOtoblot) ol AL =
2= A7t @il @A marker HAR 60%7}

A Holal oF T0%0)| 4] corticosteroid | &0 WF-&-

LR RE Yo] T4 o] Qo] HAlFAdE
Q= 7397 i Rsolm AW AES o4
marker ZAAE T HE HHAER] ok A O
Wololgt &2 s}= Wo] Sol el o
a2 2 E AL 7HsAdol ok
Sh= YA S| ol7t W
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syndrome, SLE, polyarteritis nodosa, ulcerative colitis,
rheumatic arthritis, systemic vasculitis ‘5ol 4] 2H¥g 4=
8131, autoimmune inner ear disease 2FA} 2F 29%] Al
ol& Aghso] sHEo] HilE¢lth(Table 2). ol=
2 AJ Il A EAYsIH Cogan's syndromes A|@Jskale=
Otoblot test’d 2F 33%°11 4] positive, B34 marker 7
AR} TR 27L BT 22 9) 01 cortico-

steroid®]] ¥H-5-2 Xo|ut A Ajdtal= 4aFe] Sl

5 positive
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e 52 AFA Al dvd wgaree] dak=
DA E 2T 5 9= -5+= Lyme disease,

Syphilis, post—vaccination, post-meningitis, post-radia-
tion, Chronic Otis Media 5-¢] 212 ©] 7% Otoblot
52 marker?] ¢ Lyme disease
¢} Syphilisell A= HeRdtt. Corticosteroid 2| &ofl §H3-

< H3lt},

testX negative, &
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Table 3. Diagnosis of autoimmune inner ear diseases

Through history
Clinical findings
Organ non specific immunological laboratory test
1) ESR/CRP
2) Serum immunoglobulin (IgM, IgG, IgA, IgE)
3) Anti-thyroid antibodies
4) Antinuclear antibodies (ANA)
5) Antineutrophil cytoplasmic antiboy (ANCA)
6) Antiendothelial cel antibody (AECA)
7) Anti-Phospholipid/anti-cardiolipin antibodies
8) Rheumatoid factor, FTA-ABS
9) Heat shock protein 70
10) C1q assay
Response to immunosuppressive medication

OIALOFAL
Ooo0o
B A8 URS Qo7 AH Y F 1% n|gko
2 Z24EL w9 =8 Agelth 2 WAUEAY
ol zfofl ] HEAY BLE7} 331, ko] - 20~504] Apel,

R ZAbo

| H]—/\ﬂo]-‘— Zog

-

A Q. °F 15~30%7
sl= Aoz EEE]_TL om}
Z74A 7

7ol A7 ‘1] (asynchronous)
7‘354 W o] (asymmetrical) BAYSELL, Al HA= A
o] AdP=]o] LA el FE A o7} Y= A7}
ut LLHO] ARE= o4 Ho] 5 AT} otale
B35l Z o] (fluctuation) B 2] Aol A Leht= &
el ~dEo|t
% CRE=d5TY o
ol A 30 dB o]olaL, XIggsh=
A ool o= g Fuba= ool A 15 dB o1 52
7}e] A3l Fak=oll 4] 10 dB ©]4e] ] Aol
o1% A7} ajstch,
A& W2 AFAfupTE oFke) Afol= §lou HE

A7} 1) olpe) St
o] A2 A 3
2
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Table 4. Differential diagnosis of sensorineural hearing loss

Time course Associated disorders Distinguishing features

Meniere's disease Yes Episodic vertigo, unilateral hearing loss, tinnitus,

aural fullness
Slowly progressive Presbycusis No Symmetrical high frequency hearing loss
(>3 months to years) Latent or tertiary syphilis ~ Sometimes FTA-ABS, RPR

Acoustic neuroma Sometimes Unilateral hearing loss, finnitus ; enhancing
lesion on MR

IMIED

primary

secondary Signs and symptoms of systemic inflammatory
disorders

Drugs

Aminoglycosides Yes Chronic dysequilibrium : signs of bilateral

Intermediate
(days to 3 months)  Anfimalarials

Loop diuretics

NSAIDs

Lyme disease Sometimes
Latent or tertiary syphilis Sometimes

vestibular hypofunction (eg. oscillopsia)

FTA-ABS, RPR

Acoustic neuroma Sometimes Unilateral hearing loss, finnitus ; enhancing
lesion on MR
Acoustic trauma No Recent intense noise exposure
Barotrauma Sometimes Recent deep sea diving, barotrauma
sudden Perilymph fistula Yes Forceful Valsalva, head trauma
(hour to days) Labyrinthitis Yes Acute vertigo and/or hearing loss
Early or secondary syphilis  Yes FTA-ABS, RPR
Acoustic heuroma Sometimes Unilateral hearing loss, finnitus ; enhancing

lesion on MR

HAPAG Hol &= A=Y GA7} 1A ol Fuke A AR AN A F] EFE|E sHev] 5
o4 15 dB o4, L 7] A%HE FuhaoA] 10 olmi ulg: oLl Aol A A (activity)oh A
dB o140 SAHAL, ol SWREAT} 12% o4 BH  Ao] glom ofE Folo] djg ¥k BrksHEY] Hol

¥ A2 s ARE-3FAL Qltt. complement activation test'= 92 gk

A7 dHE dshs B A= WAk 91 A5 Adstet] =2 F71% ek C3beot 22
3t 7PE A Tho)= o] WY £ (rate of progression),  EA|7e] A4S WIS oAE 5 9l QAT
Ao o] 2 3/ (degree of symmetry), 55 5 AA| A7PAY Aol A= BA|7 = Agke] 7 ato] wat

& 53] Bl thet ol 249 FHF i (relative ef- 5 BFE AHFTE A7l whet ThefSHA UeRe 4= QU

fect on balance) 5-°] 523 71 @ AhEo]H o] o] & A4

vl 8 gto] W 22 uEo|x YA

sto] AT 7 YA, B, T, o5 oFE ol &% Anti-thyroid antibodies, Antinuclear antibodies(ANA),
tﬂ
=

=
Zetstch(Table 4). Antinuclear antibodies(ANA), Antineutrophil cytoplas-

mic antiboy(ANCA), Antiendothelial cell antibody
oyoN HA (AECA), Anti—-Phospholipid/anti—cardiolipin antibodies,
ESR/CRP+= 5o tjglt v]E0|& Q] T4 AHmarker)  Rheumatoid factor, Heat shock protein 70 5-& A7}
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Q1o A oF 5% =7 WA R AL g Foll A= oF 40%77)
A WA 4= 9lom SLES] 7-$- 99%, Sjogren syndrome
50~65%, rheumatoid arthritis 12~24%°)| A grA%E o]
B gleh ANAY] titer A6 TS A4 7F2] 7}
=4 B8 1: 40 0]} 7+ negativeZ B35 2
5 1:80 oS 71&E0 2 sk 397} Bt Positive
predictive valueZ} ¥7] wj&ol] ANAS] A= 3#}2]
AT o2 HARE Farste] o] gstefof gt
HSP700l tgt Z71aA| o] HEo] zthol|A Sole
90%, A& % 81%, M e 42%= Hal% vl ¢lo]
Sl A}of| Al 583} laboratory makerZA] £Q3F Qu|=
7R AL QLA o] & o] 83 HAP o] 43R o] Al F
o IEHHSP 70 ; OtoBlot™ ; IMMCO Diagnostics,
Buffalo, NY) 2% =2 #7| 5o]& HAE Aol A]
Algshs A2 o#go] WolA tiiE AFAA re-
search tool2A] ARE-E]IL Q1= A olt}, |z AE3kd
AAPH O 2 Western blot technique?l Otoblot test
(OTOimmune Diagnostics, IMMCO Diagnostics, Buf-
falo, NY, USA)2} %/ CTL 2 assay IMMCO) ¥ Co-
chlin& ©]-83F Cochlin T cell reactivity assay(IMMCO)
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45 FUGS Fof
Bl Zo|=A]of §kg-o

2 Methotrexate, azathiopurine, IV r-globulin 5& %
S| By, w3k A Ro|EA 0] A7 AE ol
7] 93l plasmapheresisE T -2 FA|QAHS A
sh7]=shH o] - 171l 5 103] A= AAISh= Zlo]
AT AAE EES et wnE Sriai

=2

Yy
o:

o

= 4229, endolymphatic sac obliteration
e Qe A=A Qo)

gh oF=9] Fol 7)o AA Eo|lA] o2 A
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Ag-50] o] Fof At

AIEDO| A Corticosteroid®] 2F-& 71742 thafst 9
Eo] Qlt}. Glucocorticoid?] &9%52&-(anti-inflam-
matory)@} H o]
HA T} 1Y glucocorticoid= mineralocortocoid
receptor}= AT 4= ¢laL o] 2 Qlste] yjo] XA o

e = Qo] ATEDS] #| &0

ORI AR§Elo]
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3}9 1L, stria vascularis®] 22| g2 ¥z}

Folgt 4 Ao FortAIRt pre-
dinsolon& Folgh Fol| A= 4lgh B3t aelo] &
YA = RS TETE AIEDO|A A= o] FAae)
endocochlear potential 2] H3}7} AA]sl= A2 AIED
of| A glucocorticoid+= mineralocorticoid receptors &
3+ W o] electrochemical gradientS &30 2 2| 7o

ol Az 7]oj3t}, E3} aldosteron circulating anti-

7} aldosteron<



body complex?] leveloll+= & 1}7} §1 A9 prednisolon
o Bolt o]F ka7l ET} SRIESIT Tek
AIEDOJ|A] corticosteroid®] &¥H= immunosuppression
i} @2 antibody level-& A7) 024 Yepde”
Corticosteroid therapy”} 714 %98k x| & "% o] 4]
g wzfe} g7 WAIH kg aht BAIHOR 4
Ha itk PR TRe Wu, AT nEY
ol 2= o] 5L 7t Aoln 2 A7l ASolt)
aEy o A7 Bakgo e JTHe A 2l
=+ osteoporosis, osteonecrosis, cataracts 59|
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orticosteroid therapy®] #2189 djgt 116
A3t protocol & Z-&3l0] A& a7}
A}5}AT), 2| & protocolS 2HHA & o] F
A= prednisolon challenge ¥4 = %
mg/day)& oF 1714 st Fofstar, vk
$= F A MTXE B-83HHA steroid
8ol AA A ksl & 245 2t A Bt 30
mg¥] steroidE H-85HA Hrt. o] AtolA Yehd A
2ol FAGOoRE 1169 T 169 (14%)°] 1714 &<t
5 A GA A7717 Foll vepgton B8 nEd
(7.8%)°] 714 W3kl nausea(1.7%), abdominal pain
(1.7%) 5-<] <=0l 3L T8 (6%) 2] A7 248 45}
ARE AT 5 o

¥ (Hyperglycemia)©| 7}
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&
11 dose dependant 3}
o] Aol Hd g

&

AL A = steroid o] & AF
dial periodll A3}t
of| = steroid F£o3 & A
A= A& WA 4= =t ol= HIE W glucose metab-
olism, insulin production, gluconeogenesis®] H3}7}
ZHjE]o] fidshs A e R dHA Stk Mild hypergly-
cemia®] 7F-9-= Ao a¥ B 25 8 oR 2Ho| 7k
stct HiFE e o R A 7o) Augt mild to moderate
hyperglycemiat= sulfonylurea®} -2 rapid-acting oral
agent’} A} Ho|m] A3t 4= insuling Fo{8lA
oFA & o] Ba% =k it} B2
3 R

steroid=

It H-E postpran-
Tt I A

FUd

59

agent)5°| A= It 718 wol AE A= TNF-
0]t} o]+ vascular endothelial cell®l| adhesion mol-
ecule?) THL §w 310 leukocyte?} monocytel] &
T 9 FES S AA GRSl dF RREol dojut
T2 3t} o] J&R ¢lsle] TNF-o+ adoptive im-
mune responses 4} sh=t] A Ql 9T-S gict o
k4] oo tgt TNF-a antagonist(anti-TNF agent)=
A7FH ] Agho A A Ro|Eof HEA = OFA| =
= UAO A Etanercept, infliximab, adalimumab, Ritux-
imab 5-©] AH&-E|AL QlTh,

Etanercept(Enbrel®)= 4842 TNF receptor?} 2
5= 1gG19] FeQ) recombinant human fusion protein
© 2 cochlear fibrosis?} cellular infiltration= A8}
= a7} et KLH labyrinthitis animal model©J| 4]
adoptive immune responseS 37| 341+ endo-
lymphatic sacH] HA|EEo0] Hojof =t TNF-a
7} olg REE S5 8% 9gS
etanercept®] £oJ& o] Wk3-o] ojA|FHo R
inflammation& A|ste] H2o] ojz= A& ait
o2 uks 4= 919tk KLH YolY =R ds &3
oA HAIA S 2 Fofgl methylpredinsolone™} etan-
ercept= HZol Blsf on] 9l AH XY Hag B
AL ol F Aol gk A7t gldeh 229
Aol A Infliximab®] LA W F=AF AapA] o2k B
7} Qo] A7 AL E 1L Q= A oltt Infliximaba A
Fof ®h-g-o] ¢11E autoimmune sensorineural hearing
loss 82 ZkA}ol| A 320~600 mgS I[VE 4~123 740

Folgt Ax 9 9] 7Aool fd=dl tAdo] steroid,
MTX 59 A wmof ¥h3-o] d FFolzt o] ofAl9] a&
gl tialixlz B7Fst71 7t o ek oF4] o] OFA|E first line
therapy = A|ZFeE A= glo] ofA|9] Aol gt e
F3 o we At e A g

vl A A 22 2FA| 9 Rituximab(Rituxan)< B cell©]
sof| A A B CD20 antigen¥} ¥H-3-51= chimeric
murine/human monoclonal antibody®]t}. Rituximab

© 7 &3t A7 circulating and tissue B cello] 7+43}F

=] =
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QAT stem celle]Y plasma cellofl+= 9
19979 relapsed, -2 refractory low—grade or follicular
CD20+, B cell non Hodgkin lymphoma?®] X &A=
FDA %91-& ki, 20064 moderate to severe RA®]
MTXE} B3 A 2A| 2 591 @t} =3 SLE, immune

thrombocytopenia, autoimmune anemia, autoimmune

Fol floi

neuropathy, relapsing remitting multiple sclerosis, der-
matomyocytis 5ol A4 e & 2k AJF T Ritux-
imab®] 2H8- 7142 86| & 4= GIAIT B cell& A4
AA A B/dE A s antigen presentationt 2
< Beell 7155 B AF 2N A= BT et
A A7 ol dghe A w2 ek anpAQl o]
Z5F ARl A A28 A B o R A 0188 4= kY

Az 2

McCabeol| 2J8F ATED $H4}2] &% cyclophospha-
mide 60 mg(2 mg/kg) 23]/day+prednisolon 30 mg 1
3]/2day S 2= cyclophosphamide?] AFHgol| 4L
FATk? A AB2A 7P o] AMgehe e g
@ corticosteroidE FoJ k=
or 1 mg/kg/day& 2~45 AR&-35t= Zolth. AIEDOA
AR A 25 AR st 22 3714 olWol irrevers-
ible damages Z & 4= 917] wjiZolth A& 7|{to] 2
ol Faghd Fgo] Fogt "Iyt e 7 A= BE
OF 45:710) 2187 AE|Ro|E Foj7}t F g s}, BE o

=

A0 prednisolon 60 mg

£59] autoimmune vasculitis®] 7-- active disease
7F AR ol oF 1zbe) mel el =t B a st
AIED?] A= o= 1831 mg/kg/day)?] AHZ0]
27k Rolaln ANE HRL el Sl Ha
sho] gepria) e oS SAlskEA A3t 5 Feol
orsh)Y Th 1§ AE|EO|E FolS v, 7

Tt = oF 44%1A

=

avbof] g3t 222 Ao A= Infliximab®] autoim-
mune sensorineural hearing loss®l] EI}&o|g}= Hil

E°] %3l Etanercepty= iH-2 &I} §itk= Hivf

60

ot o8] =] AX]7} QAL 53] H T A7HH A
A3t Ao A adalimumab= FoJ3F & irrevers-
ible sensorineural hearing loss”} @AY gt A o] B 1% 31
1o o5 anti-TNF agent®] A&l 23 F917F &
sy,

71€} azathioprine, mycopheolate mofetil¥} predni-
soneE HEsto] AR 4= QUA|TE ofA] F o] Tiek
o] EA] 92 et} Plasmapheresis©l] tHet 2| &9]
A= 6~7AZE A7 24 WS T A4at oF
50%0l14 A=) 7hA B2 P ES Bl 25%°]
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