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Developing international consensus on the use of unilateral
cochlear implants for bilateral severe, profound, or moderate sloping
to profound sensorineural hearing loss in adults

Delphi Consensus Group on Cochlear Implantation in Adults

j Table 1. Final consensus statements on unilateral cochlear implantation
Summary of voting results _ ! _ :
BaCkg round . Of the 29 voting members, 22 (75.9%) participated in voting round 1 in adults with severe, profound, or moderate sloping to profound bilateral

sensorineural hearing loss.

- International guidelines on adult cochlear implant (Cl) candidacy criteria are 27 (93.1%) participated in voting round 2 and 24 (82.8%) participated in
limited and country-specific guidelines are varied, leading to disparate levels of voting round 3. All members participated in at least one round of voting. Category Number Statement _ _
access across the world.*-3 - Of the 21 statements that entered voting round 1, only two statements did A;Nafe"ess 1 Awareness of cochlear implants among primary and

_ _ _ 0 : of cochlear hearing healthcare providers is inadequate, leading to

* Further barriers to Cl access include lack of awareness and understanding not meet the ansensus threshold of 75%, and one of these failed to meet implants under-identification of eligible candidates. Clearer referral
among potential candidates and their healthcare professionals, as well as a consensus again at rounds 2 and 3. By the end of the final round, and candidacy pathways would help increase access to
lack of defined referral pathways. 20 consensus statements had been agreed and endorsed by the Delphi cochlear implants

- We sought to address this lack of awareness and understanding of Cl use panel (Figure 3). Best practice for 2 Detection of hearing loss in adults is important; pure tone
- - - . : ) . diagnosis audiometry screening methods are considered the most
ety caming o a Do procsse_anssbishdconsarove: - Final consensus statements
, L , _ nd aggregation - The consensus statements provide recommendations on: Cl awareness the screening can improve the detection of sensorineural
judgments from a group of experts in the field, using a systematic approach.* : : T . : hearing loss

L , ) (n = 1); diagnosis (n = 3); surgical implications (n = 2); clinical effectiveness
» The objective of our Delphi consensus process was to develop a series of 3 Preferred aided speech recognition tests for cochlear

and factors associated with postimplantation performance (n = 7); rehabilitation

statements on the use of unilateral Cls in adults with severe, profound, or implant candidacy in adults include monosyllabic word tests

. . . . n = 1); association of hearing loss with depression, cognition and dementia : - :
moderate sloping to profound bilateral sensorineural hearing loss (SNHL) 0= 5 o sostafiscivanems (re 1) ¢ ’ Stanardization of speech racogniton tests s needed
pased gn evidence from the literature and expert consensus from an - The list of final statements is provided in Table 1. to facilitate comparison of outcomes across studies and
international panel. countries

4 Age alone should not be a limiting factor to cochlear

Figure 2. PRISMA diagram for systematic literature review on cochlear implant candidacy, as positive speech recognition and
implant use, July 18, 2018 quality of life outcomes are experienced by older adults as

well as younger adults

Svstematic literature review ( S ) Best practice for 5 Both curved (perimodiolar) and straight electrodes are
y o . , Total number of papers identified: 6492 surgery clinically effective for cochlear implantation, with a low rate
+ A systematic literature review (SLR) was performed, by an independent Embase: 2880; MEDLINE: 3403; Cochrane: 209 of complications
third party, to identify studies relevgnt to at‘ least gne of the foIIOV\(ing areas: ( | \ 6 When possible, hearing preservation surgery can be
1) awareness of Cls, 2) best practice for diagnosis, 3) best practice for Included for electronic screening: 4835 beneficial in individuals with substantial residual hearing
surgery, 4) clinical effectiveness of Cls, including factors associated with (removal of 1657 duplicates identified in Endnote) Clinical 7 Cochlear implants significantly improve speech recognition
postimplantation performance, 5) rehabilitation following cochlear implantation, , ‘ effectiveness in both quiet and moderate noise in adults with bilateral
6) the relationship between hearing loss and depression, cognition and S First screen of cochlear severe, profound, or moderate sloping to profound
. : N ’ Excluded by papers published pre 2005: 1380 implants sensorineural hearing loss; these gains in speech
dementia, and 7) cost implications of Cls. ‘ A recogniti likelv t in stabl i
. : - [Included for second screening: 3455] gnition are likely to remain stable over ime
Searches W.ere conducted in July 2018 in MEDLINE, Embase and ( ) 8 Both word and sentence recognition tests should be used
Cochrane Library. Secopd screen to evaluate speech recognition performance following
- A quality assessment was carried out for all included studies using a _ Excluded by title/abstract: 2339 ‘ cochlear implantation
modification of the method outlined in Eubank et al. 2016.° [ Included for third screening: 1116 ] , ‘ 9 Cochlear implants significantly improve overall and
- The SLR protocol is registered with the International Prospective Register of Third screen hearing-specific quality of life in adults with bilateral severe,

profound, or moderate sloping to profound sensorineural
hearing loss

Systematic Reviews (PROSPERO; registration number CRD42018112099) Excluded studies of screening for hearing loss

and is fully compliant with the 2009 Preferred Reporting Items for Systematic in children/newborns: 362

) e Irelue ) o Tl e fevlene 75 ] \ J 10 Adults who are eligible for cochlear implants should
reviews and Meta-Analyses (PRISMA) guidelines. [ receive the implant as soon as possible to maximize

postimplantation speech recognition

Development of consensus statements " Excluded by full text review: 680 ST S
_ o - Factors 11 Where appropriate, individuals should use hearing aids
 Evidence from the studies identified in the SLR was used to draft statements , _ ‘ ‘ associated with with their cochlear implant in order to achieve bilateral
: : References included: 74 . . : . o
about Cls in each of the areas of interest. postimplantation benefits and the best possible speech recognition and
outcomes uality of life outcomes
Modified Delph I proce SS References were excluded at full text review stage owing to no relevant data. References were excluded < y : :
owing to 1) outcomes not of interest, 2) animal/in vitro studies, 3) population not of interest, 4) genetic study, 12 Many factors impact cochlear implant outcomes; further
* A modified three-step Delphi consensus method was used to finalize the 5) editorial/commentary/narrative review/letter, 6) case series and case studies, 7) not in English and research is needed to understand the magnitude of the
: . , _ 8) pediatric studies. effects
statements, by Seekmg consensus from an international group of Cl exper‘ts. Further exclusion criteria applied at full text review stage included: 9) single-sided hearing impairment, ) ) )
the Delphi panel. 10) unspecified if bilateral or unilateral Cl, 11) bilateral C, hybrid/EAS and/or CI-CROS, 12) countries not 13 Long durations of unaided hearing loss do not rule out
- The Delphi | isted of 26 participant tina the USA. E including Australia, Canada, China, Europe, India, Japan and the USA, 13) studies with data from children potential benefit of cochlear implants: individuals who
€ e pni pa.n.e Cor.]S|S €do participants _ represer? Ing e. , EUrope and adults combined, 14) studies with data relating to unilateral and bilateral Cls, hybrid/EAS and/or receive an implant in an ear that was previously unaided
and Asia—Pacific regions — selected by a steering committee of five members, 8:-CRC:“S combilned, é ?) Cslt?uOdé p0purhation N |< 20 anrc]i 16) Sellf-rep?rted hearfing Iosls Er/lds noln-SNHL- for more than 15 years have been shown to experience
. . . . . , cochlear implant; Cl- , cochlear implant with contralateral routing of signal, , electric-acoustic : : "
including one chair. All members of the panel and steering committee, except stimulation; PRISMA, Preferred Reporting Items for Systematic reviews and Meta-Analyses; I SUQUCEES 11 & 5506 eI
the chair, took part in the voting rounds of the Delphi process. Two clinical SNHL, sensorineural hearing loss. Rehabilitation 14 Adults who have undergone cochlear implantation should
experts had a shared role on the Delphi panel, resulting in a total of _ _ _ following cochlear receive programming sessions as needed to optimize
29pvoting members PP g Figure 3. Results of Delphi voting at rounds 1, 2 and 3. implantation outcomes
. . ' : : . : The relationship 15 Adults with hearing loss can be substantially affected by
The Delphi process COnS'_Sted of three voting rounds (Figure 1), which took Voting round 1 between social isolation, loneliness, and depression; evidence
place over a 9-month period (July 2018 to March 2019). hearing loss suggests that treatment with cochlear implants can lead
* At each voting round, the Delphi panel members marked their level of 19 statements reached 2 statements reached < 75% agreement and depression, to improvement in these aspects of well-being and mental
agreement or disagreement with each of the drafted statements, according to > 75% agreement and were revised based upon feedback SO nEgliin. Lemgiveinel SiuEizs e ME2ee o Gl i
a 6-point Likert response scale. Panel members were also invited to provide dementia knowledge in this area
further comments on each statement. During this process, all members had 5 statements J| 14 statements Voting round 2 e Z:grsolsn?t?vzfri%%aglor}rgetg\‘/;/rerz;agn?ge-related TG o
access to a report of the SLR evidence, including the results of the quality received no received 1 1 0 v mp
assessment of included studies ’ feedback for feedback 17 Furth.e.r rgseargh is re.qu.ire.d .to confirm the ngture of
_ . -0 : _ revision at for revision 1 revised statement 1 statement reached .cognltlvellmpalrme.nft.m |n.d|V|duaIs with hearing loss, and
* In the situation of conflicting comments on the statements, the chair voting round 1 reached = 75% < 75% agreement its potential reversibility with treatment
provided the casting vote on what to include and what not to include at agreement with and was revised 18 The use of cochlear implants may improve cognition in
each voting round. feedback for revision | based upon feedback older adults with bilateral severe to profound sensorineural
- Consensus was defined a priori as agreement by at least 75% of respondents. hea”_”g loss | |
- The first two voting rounds were conducted via online questionnaires and 20 statements were discussed during the 15 nfEening 195s (5 et & Sypiem el CEmEmiEr neeyer,
. . . . _ i treatment of hearing loss may reduce the risk of dementia
the third voting round was conducted at a 1-day face-to-face meeting held in face-to-face meeting and revised as needed R : : — : :
Los A | CA USA March 30. 2019 Cost implications 20 Unilateral cochlear implantation in adults is cost-effective
0S Angeles, ’ on viarc ’ ' Voti d3 of cochlear when compared with no implant or no intervention at all
oting roun implants and is associated with increased employment and income
Figure 1. Delphi voting process.
] 5 statements 15 statements were reworded and the Delphi 1 statement ReferenQes | | |
Voting round 1 did not require panel were asked to vote for whether they reached < 75% 1. Raine C, Vickers D. ENT & Audiology News 2017;26:3; 2. National Institute for Health and Care

revision followin o . . Excellence. 2019. https://www.nice.org.uk/guidance/TA566 (Accessed June 2019); 3. Liang Q, Mason B.
9 preferred the original or revised wording agreement and Cochlear Implants Int 2013:14 Suppl 1:526-31; 4. Schneider P et al. BMJ Open 2016:6:6011780;

Delphi panel was not 5. Eubank BH et al. BVIC Med Res Methodol 2016:16:56.
discussion included e
The revised wording was voted for by the ST R Authors and affiliations
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Online questionnaire #1

= 75% agree with no feedback
= include in final list of statements

> 75% agree < 75% agree
with feedback for improvement = revise statement

= 75% agree with no feedback Voting round 2
= include in final list of statements Online questionnaire #2

* We used a SyStematiC approaCh to devek)p statements on Cl use in adults USA,; University of Miami, FL, USA; E Karltorp, Karolinska University Hospital, Stockholm, Sweden;
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