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BACKGROUND: The aim of this study was to find out how candidacy criteria have evolved differently across the globe.
METHODS: Candidacy criteria and outcome measurements applied in 19 HEARRING clinics were analyzed.

RESULTS: Candidacy criteria vary between clinics. Overall, both bilateral implantation and cochlear implantation in patients with single-sided
deafness are becoming more frequent.

CONCLUSION: Standardized outcome measurement instruments need to be applied to provide access to the hearing world to all patients with
hearing loss who would benefit from cochlear implantation.

KEYWORDS: Cochlear implants, candidacy criteria, adults, children, guidelines

INTRODUCTION

The original cochlear implant (Cl) candidate was a post-lingually deafened adult with a hearing loss (HL) greater than 100 dB and
with no benefit from a hearing aid." Over the years, candidacy criteria have considerably expanded, particularly with regard to
pediatric implantation, bilateral implantation (BI), residual hearing, and single-sided deafness (SSD). The literature shows that early
implantation under the age of 12 months is associated with speech and language development similar to their normal-hearing
peers.>* Bilateral cochlear implantation is used more often to help improve hearing in noise, spatial hearing, and sound localization
both in adults and children.>® Improvements in surgical techniques facilitate successful hearing preservation after cochlear implan-
tation and thus allow successful combined electric-acoustic stimulation (EAS) in both adult and pediatric patients.”"" Patients with
SSD benefit from cochlear implantation with regard to speech understanding, sound localization, hearing quality, quality of life,
working performance, and associated tinnitus.'>'"
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However, candidacy criteria have evolved differently across the
globe, varying from country to country, and even from clinic to
clinic. Existing regional and national regulations and guidelines, such
as the Arbeit gemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften e.V. guidelines in Germany and the National
Institute for Health and Care Excellence (NICE) guidelines in the
United Kingdom, seem to be moving in the same direction but do
not represent strict legal requirements. Reimbursement, socioeco-
nomics, and medical concerns are constraints to the standardization
of candidacy criteria. To encounter this, The HEARRING group cre-
ated a series of standards covering all steps involved in the hearing
implant solution process.'®

The trends in Cl candidacy still focus on audiological criteria and
speech discrimination criteria. For speech discrimination assessment,
mainly word tests are used; only a few clinics use sentence tests and
some use a mixture of both."” The most frequently used speech tests
in hearing assessment include the Bamford-Kowal-Bench or City
University of New York sentence test, the North-Western University
Children’s Perception of Speech open-set sentence test, the Arthur
Boothroyd word lists, and the Central Institute for Deaf (CID) everyday
sentences for very young children or an equivalent test in the native
language of the patient (Clinical Guidelines for Pediatric Cochlear
Implantation, Australia).

More recently, experts have recommended attaching greater impor-
tance to hearing performance in real-life situations than to audio-
logical criteria or speech discrimination, when discussing cochlear
implantation with a patient with HL.'®"

Literature has shown that Australia, Germany, and Italy have the most
liberal candidacy criteria and reimbursement models for both adults
and children."” To get an overview of the clinical routine in hearing
assessment in different countries and clinics, we launched a prelimi-
nary study on Cl candidacy criteria.

MATERIALS AND METHODS

The study collected data via questionnaires from Cl profession-
als, including surgeons, audiologists, and allied clinicians. We ana-
lyzed the minimal tests needed to determine candidacy for a Cl
or EAS device: audiometric criteria, aided speech criteria, age, BI,
and implantation in patients with SSD. The data do not constitute
approved indications but provide a sample of different candidacy

MAIN POINTS

. Cochlear implantation is globally the accepted way of rehabilita-
tion for profound HL.

. Cochlear implant candidacy criteria are broadening worldwide
although criteria vary widely.

. Bilateral implantation and cochlear implantation in patients with
SSD are becoming more frequent across countries.

+  The candidacy procedure involves a multi-disciplinary team con-
sisting of a Cl surgeon, an audiologist, a speech therapist, and other
related experts.

. Standardized outcome measurement instruments need to be
applied in order to generate evidence for universal cochlear
implant candidacy criteria.
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criteria being used at different investigative clinics (HEARRING clin-
ics, https://www.hearring.com) across the world.

Data Analysis

After data collection, the data were analyzed descriptively by sum-
marizing and comparing the outcomes at the different clinics in a
table.

Ethics
No individual or collective patient data were used. Therefore, no eth-
ics committee approval was required.

All contributing authors got individual invitations to participate in
the study.

RESULTS

Striking Differences in Candidacy Criteria

The HEARRING clinic in Australia has the most flexible criteria with
no audiometric thresholds, no age limits, reimbursement for simul-
taneous and sequential Bl in both adults and children, and SSD as
an indication for a Cl in adults. Overall, both Bl and cochlear implan-
tation in patients with SSD are becoming more frequent. Single-
sided deafness is currently an indication for cochlear implantation
in 6 out of the 19 HEARRING clinics presented in this study. Today,
patients with residual hearing are also more frequently considered
for cochlear implantation (Canada and Japan). From a global view,
aided speech perception in quiet of up to 60% is taken as a criterion
for cochlear implantation and up to 70% for EAS. At present, only 1
HEARRING clinic in Germany uses sentence scores in noise as a cri-
terion (<60%) in addition to the monosyllabic score in quiet <50%.
Table 1 provides a detailed overview with a list of all HEARRING clinic
countries.

Adults

In the HEARRING clinics, the presentation level in speech tests ranges
between 60 and 70 dB. Mostly, monosyllabic scores in quiet are taken
as a candidacy criterion. The candidacy sentence scores ranged
between 30% and 60% in the unaided condition in 12 clinics and
between 60% and 100% in the aided condition in 6 clinics. Sentence
scores are hardly taken as a candidacy criterion. Candidacy sentence
scores in quiet ranged from 40% to 60% in the unaided condition in
4 clinics and were 50% in the unaided condition in 1 clinic. No data
are available on whether clinics perform testing just in quiet or both
in quiet and noise.

Fourteen clinics state that they perform Bl in adults.

Eight clinics state that they perform cochlear implantation in adult
SSD patients. In 4 of these 8 clinics, cochlear implantation in SSD is
reimbursed but either based on individual criteria or as part of a clini-
cal trial.

All clinics reported no limitation regarding maximum age at
implantation.

Tinnitus is used as an indication for cochlear implantation in the
Belgian center if tinnitus is a result of HL. In 1 HEARRING clinic in the
United States, tinnitus patients must meet the standard criteria for
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cochlear implantation to be candidates for cochlear implantation.
In the second HEARRING clinic in the United States, patients with
severe tinnitus will be implanted if the aim is also to improve speech
perception in the ipsilateral ear. In Austria, cochlear implantation is
not a standard treatment for HL-induced tinnitus. In Austria, cochlear
implantation is only performed in tinnitus patients if additional ben-
efits are expected; detailed counseling is considered important. The
majority of the clinics implanting patients with SSD report improve-
ment of concomitant tinnitus secondary to the HL, even if the patient
experiences the tinnitus as worse than the SSD.

Children
Eighteen clinics state that they perform Bl in children. In 17 of these
18 clinics, simultaneous bilateral cochlearimplantation is reimbursed.

Nine clinics state that they perform cochlear implantation in pedi-
atric SSD patients; 9 do not. It is variable if cochlear implantation is
reimbursed in pediatric SSD patients as a routine or only as part of a
clinical trial.

Minimum age at implantation is between 4 and 12 months.

DISCUSSION

While the candidacy criteria for cochlear implantation vary signifi-
cantly, both nationally and internationally, there exists the very real
risk of excluding patients who would benefit from implantation. Key
candidates may be missed because of governmental decisions that
are mainly based on economic considerations.

What might be the reasons for this outstanding variation? There
seem to be 3 major reasons for the great variety in candidacy criteria
and, hence, for the fact that only a small percentage of potential Cl
candidates become Cl recipients. First, there is a severe lack of refer-
ral guidelines, which results in inconsistent and often inadequate
referral of potential candidates by general practitioners or ENT doc-
tors.”® Second, there seems to be a lack of awareness both among
medical professionals and the general population.?” Third, the great
variation in candidacy criteria also owes to a lack of consensus
regarding Cl criteria as demonstrated by our survey. Only when clear
referral guidelines for potential Cl candidates exist, only when we
have become aware of the global impact of HL, and only when a con-
sensus has been achieved can standardized criteria be established.
And only with standardized criteria, we can ensure effective treat-
ment of disabling HL worldwide. Such criteria will also help promote
Bl in children, early implantation, and implantation in postlingually
deafened with SSD.

With these considerations in mind, quality standards for minimal
outcomes measures in both adults and children were established
by the HEARRING group? based on a collection of outcome mea-
sures reported in the literature since the early 2000s and based on
a questionnaire survey among experts in the field. Further, quality
standards for the different steps of the entire hearing treatment jour-
ney—ranging from referral to follow-up care—were established for
both adults and children and adolescents.*?* These standards are
mostly upheld by the clinics of the HEARRING group. However, no
standardization has been achieved so far with regard to audiological
and speech perception outcomes. This is why we conducted a survey

among all HEARRING members as the first step toward consensus
and standardization.

In general, different reimbursement conditions, governmental deci-
sions, and national guidelines do impact the creation and practica-
bility of standardized candidacy criteria. For example, the guidelines
of the NICE in the United Kingdom used to be quite stringent in the
early phase but were finally alleviated in 2019% (https://www.nic
e.org.uk/guidance/ta566/resources/cochlear-implants-for-chil
dren-and-adults-with-severe-to-profound-deafness-pdf-8260708
5698245) after a consensus of the British Cochlear Implant Group in
2017: children with a hearing threshold of 80 dB HL and no benefit
from hearing aids are eligible for bilateral cochlear implantation in
the United Kingdom since 2019. In the United States, for example,
children with sensorineural HL under the age of 9 months have only
been considered for cochlear implantation since 2020.

High-income countries seem to be stricter with regulations and
bound by the government, whereas low-mid income countries are
more bound by reimbursement and private paying systems; less
means imply less control. Criteria are becoming more adapted to
the expected outcomes; reimbursement agencies often want to see
the clear benefit of a Cl over a hearing aid, especially in patients with
residual hearing or SSD.

Another factor for the huge variety in candidacy criteria might be
the fact who is actively involved in the decision-making process.
The HEARRING guideline that was established on the different steps
of the hearing treatment journey®?* suggests the involvement of
a multi-disciplinary team consisting of a Cl surgeon, an audiolo-
gist, a speech therapist, a teacher of the deaf, and a psychologist.
In some countries, the multidisciplinary approach has already been
established as a clinical routine, for example, in Belgium, the United
Kingdom, and Germany. However, in some countries, such as China
and Austria, the final decision on Cl provision tends to be highly sur-
geon-influenced. Nevertheless, in none of the cases presented in our
study, surgeons make a decision without obtaining the other experts’
opinions beforehand.

In view of all the considerations mentioned above, the major goal
of the HEARRING group is to elaborate a unified statement of guide-
lines that will benefit as many patients as possible. This can only be
achieved by providing substantial scientific evidence to national
health care politicians for the widening of the criteria to encom-
pass all subjects who may benefit from a Cl. Access to a Cl, however,
will always inevitably be restricted in some health care systems for
financial reasons; higher governmental investment in Cls might be
detrimental to other treatments. One solution to this would be a
reduction in price in the case of BI, for example.

Study Limitations

This study reports on the compulsory criteria applied in the HEARRING
centers in 2019. As health criteria are often issued by regional health
authorities, the table is not always representative of the whole coun-
try. It is also possible that some of the criteria have changed by now.
Nevertheless, this paper provides a good picture of the worldwide
trend of candidacy criteria. However, this trend is not applicable to
low-income countries where a dedicated approach is required.
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CONCLUSION

Regardless of financial constraints, criteria for uniform and broad-
ened access need to be endorsed by high-quality evidence gener-
ated from sufficient high numbers of patients. Likewise, the current
degree of variability can offer an opportunity for well-designed and
appraised studies leading to the early adoption of new evidence by
some centers. It is important that collaborative work is undertaken
to increase the evidence base for cochlear implantation and that
centers report agreed core sets of outcome domains using outcome
measurement instruments that are standardized to age and/or not
language-specific.® Only then it will be possible to compare and
combine meta-analysis studies in a clinically meaningful and meth-
odologically robust manner and to develop the much-needed large
data sets for children, young people, and adults following cochlear
implantation. This is a preliminary study from the HEARRING clinics
which will serve as the basis for a larger study on global Cl candidacy
criteria.
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