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Vart oppdrag

* Vi hjelper mennesker a og bli

e Vi for mennesker a leve et
innholdsrikt liv i kontakt med andre.

* Vi bidrar med a forstaelsen for hva
hgrselsnedsettelse innebaerer og hvordan
man handterer den.

* Vi utvikler og lanserer implanterbare

harselslgsninger som gir livslang, best mulig
hgrselsfunksjon.
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Horsel med Cl

1. Mikrofonene pa lydprosessoren fanger opp
lyd og omgjor de til digital informasjon.

, 2. Informasjonen fgres via spolen over til
l’ . implantatet som ligger under huden.
\

3. Implantatet sender elektriske signaler
giennom elektroden til cochlea.

4. Hgrselsnervens fibrer i cochlea fanger opp

signalene og sender de videre til hjernen
hvor de oppleves som lyd.
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https://youtu.be/yQQ5mhnbQDA4
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Hvor mange er potensielle
kandidater til CI?
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1. HUNT studien - en longitudinell populations-halsostudie i Norge, https://www.ntnu.edu/hunt

2. Beregninger gjort av Cochlear med utgangspunt i artikkelen til Turunen et al (2019): Rehabilitation of adult patients with severe-to-profound hearing impairment — why not cochlear implants?
Acta Oto-Laryngologica, DOI: 10.1080/00016489.2019.1607976
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Hvor mange finnes der ute?
Prevalens Norge

voksne med stort til
alvorlig hgrselstap
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voksne i Norge har Cl l

voksne som skulle
veert til Cl-utredning

1. HUNT studien - en longitudinell populations-halsostudie i Norge, https://www.ntnu.edu/hunt
2. Beregninger gjort av Cochlear med utgangspunt i artikkelen til Turunen et al (2019): Rehabilitation of adult patients with severe-to-profound hearing impairment — why not cochlear implants?
Acta Oto-Laryngologica, DOI: 10.1080/00016489.2019.1607976
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Dansk artikkell

* Antall Cl-kandidater beregnes til ca 13.000
danskar (ut fra epidemiologiske data fra WHO)

e Stort gap til de ca 2000 voksne Cl-brukeren som
finnes

* Helsepersonellets manglende kunnskap og

oppmerksomhet pa indikasjoner for ClI-
behandling utpekes som en av barrierene for

henvisning.

i 5 i . 182,
1. Cochleaimplantation til voksne. / West, Niels; Bille, Michael; Cayé-Thomasen, Per. Ugeskrift for Laeger, Vol

No. 45, V04200214, 2020
© Cochlear Limited 2023 D2072935-V1
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Statusartikel

Ugeskr Laeger 2020;182:V04200214

Cochleaimplantation til voksne

Niels West™ 2, Michael 8ille’- 2 & Per Cayé-Thomasen?

) Bre-nase dicin, Det Sundhedsvidenskabelige Fakultet
ebenhavm

geskr Lnge

HOVEDBUDSKABER

o Antallet af voksne, der fir et cochleaimplantat, er lavt | forhold t behovet
¢ Restherelse of ensidig devhed er ikke en forhindring for at 1§ et cochleaimplantat.

® Javniar de udvidede indikationer opfordres der tl, at patienter med utilfredsstillende gavn af konventionelle
hereapparater henvises til en orelege.

World Health Organization (WHO) har i 2016 kortlagt alder og anden h d Ise som den

r drsag pd verdensplan til ir levet med sygdom kun overglet af Lendesmerter Of migraene [1).
Langt de fleste med horenedsattelse vil have god gavn af horeapparater, og | Danmark antages dette at gore sig
gldende for ca. 500.000 personer, men ved svier eller meget svaer horenedsattelse/dovhed kan
hor ndling vise sig at viere util [2). Hos de fleste af de patienter er der mulighed for at
indoperere en elektrode i cochlea - cochleaimplantation. Dette betragtes som en af de storste medicinsk-
teknologiske landvindinger, idet det hermed er lykkedes at genskabe en af de menneskelige sanser - horelsen.
Med cochleaimplantation kan man i dag tilbyde en behandling til personer med forskellige former for erhvervet

svier eller meget svier horenedsattel d, og lignet med brug af k horeapparat vil den

forbedre horelse, auditiv-verbal kommunikation og livskvalitet [3).

COCHLEAIMPLANTATET

Et cochleaimplantat (CI) bestdr af en implantatdel og et udvendigt apparatur. Den udvendige del omkoder den
akustiske stimulus (f.cks. tale) til et elektrisk signal og stir i tridlos forbindelse med implantatet. Selve
implantatet bestir af en modtager med en magnet og en elektronikboks, som placeres direkte pd kranieknoglen
under huden bag ved og over det ydre ore. Herfra udgir der en elek , der viaen d og posterior
tympanotomi fores til mellemoret og igennem det runde vindues membran til scala tympani (4]. Elektroden har
et antal elektrodepunkter, som stimul spiralgangl o dermed horenerven. | kraft af den
tonotopiske opbygning af cochlea kan det akustiske frekvensspektrum p i den oplevede lyd. Hvis
der stimuleres elektrisk basalt | cochlea, vil der opleves en hojfrekvent lyd, og stimuleres der apikalt, vil der
opleves en lavfrekvent lyd.

Ugeskr Laeger 2020;182:v04200214 Side 1af8
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Nasjonal veileder for gre-nese-hals faget 2

http://legeforeningen.no/Fagmed/Norsk-Forening-for-Otorhinolaryngologi-Hode--og-Halskirurgi/Veileder-for-ore-nese-halsfaget/
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Hereapparat hos bam
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Cochleaimplantasjon (Cl) hos
voksne

Benforankret Hereapparat (BAHA)
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Informasjon fra Cochlear

Indikasjon for henvisning til Cl-utredning?
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Nar er det pa tide med cochleaimplantat?

50 %

taleoppfattelse pa beste gre og
veltilpassede hgreapparat?
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Assessment of Speech Understanding
After Cochlear Implantation in Adult
Hearing Aid Users

En multisenterstudie fra USA
Ikke-randomisert kontrollert og
prospektiv studie med gjenntatte forsgk,
utfgrt pa 13 klinikker

Buchman C et al. Assessment of Speech Understanding after Cochlear Implantation in Adult Hearing Aid Users.
JAMA Otolaryngol- Head Neck Surg. Published online Aug 27th 2020
© Cochlear Limited 2023 D2072935-V1

Research

JAMA Otolaryngology-Head & Neck Surgery | Original Investigation

Assessment of Speech Understanding After Cochlear Implantation
in Adult Hearing Aid Users

A Nonrandomized Controlled Trial

Craig A Buchman, MD; lacques & Herzog, MD; Jonathan L Mclunkin, MD: Cameron C Wick, MO; Nedim Duralovic, MD:
Jil B. Firsz, PhD; Doring Kallogjerl, MID. MPH; for the 01532 Study Group

IMPORTAMCE Cochlear implants were approved for use in adults in the 1980s, but use
remains low owing to a lack of awareness regarding cochlear implantation candidacy criteria
and expected outcomes. There have been limited, small series examining the safety and
effectivensss of cochlear implantation in adult hearing aid (HA) users with and without mild
cognitive impairment (MCI.

OBIECTIVE To investigate the safety and effectiveness of a single-ear cochlearimplant in a
group of aptimized adult HA users with and without MCl across a variety of domains.

DESIGN, SETTING, AND PARTIOIPANTS In thisnonrandomized controlled trial, a multicenter,
prospective, repeated-measures investigation was conductad at 13 US institutions. The
setting was academic and commusnity-based cochlear implant programs. Eligible participants
were 100 adults (aged =18 years) with postlinguistic onset of bilateral moderate shoping to
profound or worse sensorineural hearing loss (=20 years' duration). Fluent English speakers.
underwant an optimized bilateral HA trial for at least 30 days. Individuals with aided
Consonant-Vowel Nucleus-Consonant (CNC) word score inquiet of $0% or less correct in the
«ear to be implanted and 50% or less correct in the contralateral ear were offered cochlear
implants. The first partidpant was enrolled on February 20, 2017, and the last participant was
enrolled on May 3, 2018. The final follow-up was on December 21, 2018,

INTERVEMNTIONS Participants received the same cochlear implant system and contralateral
HA.

MAIN OUTCOMES AND MEASURES The primary outcome measure was speech understanding
in queiet (CWIC wiord scone) using both the cochlear implant and opposite ear HA. Secondary
ourtcome measures included the following: adverse events; speech understanding in noise
(AzBio signal-to-noise ratio of +10 db [+10 SMR]) Health Utilities Index Mark 3 (HUR); Speech,
Spatial, and Qualities of Hearing Cuestionnaire 42 (350449); and Maontreal Cognitive
Asseszment (MoCA).

RESLILTS The median age at cachlear implantation of the 96 patients included in the trial was
Tl years{range, 23-91 years), and &2 patients (65%) were male. Three serious adversz events
requiring revision surgery ocourred, and all resohved without sequelae. By & months after
activation, the absolute marginal mean change in CHMC word score and AzBio +10 SNR was
40.5% (95% Cl, 35.9%-45.0%) and 24.1% (95% C1, 18.9%-20.4%), respectively. Ninety-one
percent {B7 of 9&) of participants had a dinically important improvemant (=15%) in the CHC
word soore in the implant ear. Mild cognitive impairment {MoCA total score =25) was
observed in 48 of B study participants (59%) at baseline. Speech perception marginal mean
improvements were similar between individuals with and without baseline MC|, with valees
of 409% (95% Cl, 35.2%-46.6%) and 30.6% (95% Cl, 31.8%-47.4%), respectively, for ONC
word soore and 27.5% (95% CI, 210%6-33.9%6) and 17.8% (953 C1, 9.0%:-26.6%:), respectivaly,
for AzBio +M0 SMR_ Statistically significant and dinically impaortant improvements in the HUIS
and 55049 were evident at & months.

COMCLUSIONS AND RELEVANCE The findings of this nonrandomized controlled trial seem to
indicate that cochlear implants are safe and effective in restoring speech understanding in
both quiet and noise and improve quality of life in individuals with and without MCIL

TRIAL REGISTRATION ClinicalTrials gov Identifier: NCTO3007472

JAMA Obskaryngol Head Neck Surg. doi- 100001 jamacto 20201584
Published ontfine Augst 27, 2020,

@ 2020 American Medical Association. All rights reserved.

Viewpoint and Imvited
Commentary

Author Audio Intanvies
Related artickes
supplemental content

Author Afflations: Department of
Otolaryngology-Head & Nedk
Surgery, Washington University in

5t Lowss. St Lovis, Missoun (Budhman,
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Bakgrunn — deltakere og tester (w

Cochlear’

Deltakere N=96 Gjennomsnitt (SD)

Alder ved implantasjon Iniz'r?/z Iirz(;il_Sgirgr
Kignn 62 menn (65%)
34 kvinner (35%)

Hgreapparat gret

Gjennomsnitt (SD)
Horselsnedsettelse - antall ar 26.7 ar (£14 ar)
PTA 500, 1 & 2 kHz (fgr opr.) 78 dB (+13 dB)
Tester av taleoppfattele (stille og i stay) CNC word og AZBio (+10 SNR)
Vurdering av livskvalitet SSQ49 og HUI3

Buchman C et al. Assessment of Speech Understanding after Cochlear Implantation in Adult Hearing Aid Users. JAMA Otolaryngol- Head Neck Surg. Published online Aug 27th 2020
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Studieoppsett

Bilateralt hgrapparater Smart bimodalt system
| giennomsnitt 20 -ars erfaring med Nucleus Slim Modiolar-implantat (Cl532)
hgrapparat (1 - 54 &r) Nucleus 7- lydprosessor
Egne hgreapparater optimalisert i forhold til GN ReSound hgreapparat

NAL med minst 30 dagers utprgvningstid

Buchman C et al. Assessment of Speech Understanding after Cochlear Implantation in Adult Hearing Aid Users. JAMA Otolaryngol- Head Neck Surg. Published online Aug 27th 2020
© Cochlear Limited 2023 D2072935-V1
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Taleoppfattelse for og etter
6 mnd kontroll (N=94)

M Bilaterale HA Bimodal Igsning
100%
90% -
80% L3
70%
(0)
50% - ————

Korrekt %

40% /
30%

20% 276

10%

/ S

0%
CNC Words Az Bio +10

Buchman C et al. Assessment of Speech Understanding after Cochlear Implantation in Adult Hearing Aid Users.
JAMA Otolaryngol- Head Neck Surg. Published online Aug 27th 2020

© Cochlear Limited 2023 D2072935-V1

**p = < 0.001

Taleoppfattelsen
BLE SIGNIFIKANT
FORBEDRET

(p<0,001)
bade pa testene med og
uten stgy3
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Hearing and Quality-of-Life Outcomes After
Cochlear Implantation in Adult Hearing Aid

Users 65 Years or Older
A Secondary Analysis of a Nonrandomized Clinical Trial

Spgrreskjema

v Brukernes subjektive oppfatning av ett antall situasjoner
v' 70 deltakere over 65 ar (65-91)
v Vurderte opplevelser og situasjon fgr og etter (Skala 0-100)

Wick C et al. Hearing and QoL outcomes after Cochlear Implantation in Adult Hearing Aid users 65 years or older. JAMA Otolaryngol
Head Neck Surg Published online Aug 27th 2020

© Cochlear Limited 2023 D2072935-V1
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JAMA Otolaryngology-Head & Neck Surgery | Original Investigation

Hearing and Quality-of-Life Qutcomes After Cochlear Implantation
in Adult Hearing Aid Users 65 Years or Older

A Secondary Analysis of a Nonrandomized Clinical Trial

Cameson C Wik, ML, Dosing BADY Jonarthan L. M hunion, ME: Nedm Duraleosic, 8D, Laura K. Hioldion, Sk,
Tncess A, Huorzong, WD TR, Firser, PR, Craigg A, Buchenan, M, for thee OS2 Study Gaoup

Wiespoint and Invited

IMPORTAMCE Hearing loss, especially moderate to severe forms. has the potential to Commentary
negatively affect an indiiduals physical, sodal, emational, and cognitive well-being. Biithe i Intervies
g e e y Bspeech in Y Relabed artiches

+

notsa and leads to a greater degyes of socal solation and loneliness and a reduced quality of
Iifie (0L, Supplemental contert

OEJECTIVE T explore the audiometric and holistic effects of cochlear implantation in a group
of adults 65 years or older compared with an optimized bilateral heanng ald condition.

DESIGM. SETTING. AND PARTICIPANTS This.ad hoc secondary analysis of a prospective.
sngle-subject, repaated-measures nonrandomized dinical trial indudad 13 cochliear
Inplartation centers across the United States. Participants 65 years or okder with postingual
bilateral modarate-to-profound sensonneural hearing losswith aided Consonant-Vowel
Nucksus-Consonant (CNC) word scones In quiet of 40% o less in the ear te undergo
Implantation and 50% or less In the contralateral ear were Included In the analysis. Easeline
ol testing was performed after | menth of optimized bilateral hearing akd use. Participants
were ennolled from Febnuary 20, 2017, to May 3, 2008, and follow-up was completed
December 21, 2018, Data were anabyzed from March 25, 2018, to March 31, 2020

INTERVENTIONS Uinilateral implantation with 2 slim, modiolar cochlear implant device,

Heaaring akd use in the contralateral ear was required through the &-manth primary end-pont
Intenval

MAIN DUTCOMES AND MEASURES The primary objective was to evaluate speach perception
betore and & months after activation of a new cochlear implant. Secondary objectives were
0ol metrics in the evenyday lstening condition before and & manths after implantation,

RESULTS Seventy participants (51 men [73%:]) with a median age of 74 (range, 65-91) years
were Included in the analiysts. Mo major adverse events oooumed. Mied-model analysts with
estimated marginal mezns and 95%: Cls compared preimplantation baseline performance
with G-month postimplantation performance. A cimcally Important mprovement i CNC
wonrds was shown In the bimodal condition, with  mean difference of 37.2% (95% C1,

32 0042 A%.), arvd in thee unilateral oochiear implant oy} coneditien, with a mean difference

of 44 P (95% 1, 39.0%-49.2%)_ A dinically important iImprovement in noise (A78I0
senbences signal-to-nokse it of #10 dB) was abso shown, with a mean difference of 21.6%
(or5%: C1, 15 7%6-275%) In the bimodal condition and 24.5% (95% C1, 18.3%-30.7%) In the
unilateral condition. The Health Utilities index Mark 3 multiphe-attribate soone improved by
0186 (95% C1, 0136-0.234); the Speech, Spatial, and Qualities of Hearing Scale total score
impecved by 2 58 (55%,C1, 218-2.95): and a novel Device Use Questionnairne reportad 94%
of participants were satishied with overall hearing in the everyday istening condition

COMCLUSIONS AND RELEVANCE This subgroup analysts of patlents 65 years o older enrolled in
awithin-subject clinical trial of cochlear implantation demonstrated clinically mesningful
audiometric and Dol benefit with an acceptable risk profile. These findings suggest that
cochiear implantation in older adults may Badlitate the concept of healthy aging.

TRIAL REGISTRATION ClinicalTrials gow identifier: NCTO3007472

i crolarymgod Hood Meck Surg, dof: 0004 Ewacin 2020585
mhlslmcluimmwnn??;ng

£ 00 Arnenican Medical Association. All ights resened.

Awthor Affiltations: Doper lmont of
Otelarnygeogy-sad ad Mk
Surgery, Washnghon Unkorsty
Schwonl of Merdacine in 51 Louks.
51 Lonsis. Misour] Dk, Kabagjen,
M unkon, Durakoic. Holden.
Herpog, Firsat. Buchman): Statitics
b, AbiA Coorymgubsgy-heod &
Heck Surgery ikallogeil,
G indormatian: A complers kst
of the memibers af the C1522 Soudy
G and paic CRIETS
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wick, M0, Department of
iead and Meck

Uniesiny
mmMmymms
Eucid Awe. 0 Dot 115, 5T Lwis, MO
BN lcameron sick@sast adul,
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Resultater
Skala 0-100 (Medianverdien) To veltilpassede

horeapparater
Hvordan fungerer du med din hgrsel?
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Deltakelse i en samtale i en liten gruppe

Oppfatte en samtale i telefonen

Kunne hgre pa og nyte musikk

Klare a forsta hva som sies pa TV
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Smart Bimodal Igsning
(Cl + hgreapparat)
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Wick C et al. Hearing and QoL outcomes after Cochlear Implantation in Adult Hearing Aid users 65 years or older. JAMA Otolaryngol Head Neck Surg Published online Aug 27th 2020
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Nar er det pa tide med CI?

Harselsfunksjon for og etter Cl-implantasjon

* God taleoppfattelse for implantasjon gir Illustrasjon
bedre taleoppfattelse med
cochleaimplantat? . Hgrselsfunksjon med hgreapparat
2
 Alder ved implantasjon er ikke en :g
signifikant faktor? 3 Resultat med sen
g ,¢" Cl-behandling
 Vent ikke med a informere og henvise! ) -(
\ )

Progredierende hgrselsnedsettelse over tid

1. Blamey et al., Factors affecting auditory performance of postlinguistically deaf adults using cochlear implants: an update with 2251 patients. Audiol Neurootol. 2013;18(1):36-47. doi: 10.1159/000343189.
2. Buchman et al. Internatinal consensus paper: Unilateral Cochlear Implants for Severe, Profound, or Moderate Sloping to Profound Sensorineural Hearing Loss: A Systematic Review and Consensus Statements. JAMA Otolaryngol Head Neck Surg.

© Cochlear Limited 2023 D2072935-V1 29
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https://youtu.be/uhQ4410dbBQ
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... gjenopprette kommunikasjon med
familie og venner

... blir kognitivt stimulert

. klarer a ta hgyere utdanning
.. greier a sta i jobben

. kan vaere sosial

.. far bedre livskvalitet

* 1.4 The impact of unaddressed hearing loss, WHO’s World report on hearing, ISBN 978-92-4-002048-1
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Ansvarsfraskrivelser

Detta materialet er tilpasset for fagpersoner innen hgrsel. Er du en bruker, skal du snakke med din @NH-spesialist/audiograf om ulike behandlinger for hgrselsnedsettelse.
Resultatene kan variere. Din @NH-spesialist eller audiograf informerer deg om de faktorer som kan pavirke resultatet. Les alltid bruksanvisningen. Alle produkter er ikke
tilgjengelige i alle land. Kontakt din lokale Cochlear-representant for produktinformasjon.

Meningene som uttrykkes er individets meninger. Radfgr deg med grelege eller audiograf for a avgjgre om du er kandidat for teknologi fra Cochlear.

Cochlear Nucleus 7 lydprosessorer er kompatible med iPhone, iPad og iPod touch. For informasjon om kompatibilitet, bespk www.cochlear.com/compatibility.

Apple, Apple-logotypen, Apple Watch, FaceTime, Made for iPad-logotypen, Made for iPhone-logotypen, Made for iPod-logotypen, iPhone, iPad Pro, iPad Air, iPad mini, iPad och
iPod touch er varemerker som tilhgrer Apple Inc., registrert i USA og i andre land. App Store er ett varemerke (service mark) som tilhgrer Apple Inc., registrert i USA og i andre land.

Android er ett varemerke som tilhgrer Google LLC. Android-roboten reproduseres eller modifieres ut i fra materiell som utvikles og deles av Google og brukes i enighet med vilkar i
lisensen Creative Commons 3.0 Attribution. Google Play og Google Play-logotypen er varemerker som tilhgrer Google LLC.

Information om kompatibilitet og enheter finnes pa www.cochlear.com/compatibility och www.resound.com/compatibility

Cochlear, Hear now. And always, Nucleus, Kanso, Baha, Osia, den elliptiske logoen og merker med © eller ™ er enten varemerker eller registrerte varemerker som tilhgrer Cochlear-
gruppen (med mindre noe annet er oppgitt).

© Cochlear Limited 2023.
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