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Cover figure. Cochlear implant is a well-established treatment for adults with sensorineural
hearing loss without benefit from hearing aids.
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Summary

Objective. Cochlear implant (Cl) is a well-established treatment for adults with sensorineural hear-
ing loss and without benefit from hearing aids. The Italian guidelines date back 15 years; given the
expansion of indications for Cl, including single side deafness and asymmetrical hearing loss, it
became necessary to establish updated guidelines.

Methods. Thirteen experts and 2 patient representatives selected the key questions and drew up
recommendations. The document was developed following GRADE methodology. The methodologi-
cal team of the Mario Negri Pharmacological Research Institute performed systematic reviews for
each question and supported the overall process.

Results. Five key questions were identified and recommendations formulated, with subgroups and
considerations on implementation.

Conclusions. Though the systematic research of scientific literature found a scarcity of randomised
trials and an overall poor conduct and reporting quality of primary studies and systematic reviews,
strong or conditional recommendations in favour of Cl have been formulated for different subgroups
of patients. Further studies should enrol a larger number of participants and use consistent instru-
ments to evaluate hearing outcomes, in order to increase the comparability of results and data
pooling with meta-analysis.

Key words: cochlear implant, hearing loss, adult patients, guidelines, clinical practice
recommendation
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Introduction

This report summarises the recommendations of Clinical
Practice Guidelines regarding cochlear implant (CI) proce-
dure in adults !, drawn up according to the GRADE meth-
odology ? and promoted by the Italian Society of Otorhino-
laryngology (SIOeChCF) and Italian Society of Audiology
and Phoniatrics (SIAF). Current knowledge on CI proce-
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dures is translated into relevant practical recommendations
following the rules and the methodology indicated by the
Centro Nazionale per I’Eccellenza delle Cure (CNEC) and
the Istituto Superiore di Sanita (ISS).

CI is a well-established, safe and effective treatment for
adults with sensorineural hearing loss who do not benefit
from traditional hearing aids. In the adult patient, deaf-



ness, if untreated, causes difficulties in communication
and social interactions, hindering the development of po-
tential in all spheres, including work and social relation-
ships 34,

The US Food and Drug Administration (FDA) 3 approved
the use of Cls in adults in 1984. Initially, CI was only
dedicated to patients with profound bilateral hearing loss.
Subsequently, the indications for this procedure were
broadened, mainly on the basis of extremely positive clin-
ical evidence and technological advances, which allowed
for faster, safer and less invasive surgery as well as better
outcomes. Consequently, the procedure was also consid-
ered for subjects with greater residual hearing, asymmet-
rical hearing loss, or even unilateral deafness (so-called
single sided deafness, SSD). In addition, simultaneous or
sequential bilateral procedures are currently available for
certain types of patients. However, some of the more re-
cent areas of application of the procedure are still debated,
since the evidence on clinical benefits and cost effective-
ness is limited.

Although several guidelines have been published that de-
fine the indications for the procedure in the adult patient,
there is no uniformity on the criteria that are considered by
various groups to define its appropriateness. Moreover, the
currently available guidelines are mostly national and their
structure is not defined and universally shared.

In Italy, in 2009, guidelines for the CI procedure were pub-
lished by a working group coordinated by the SIOeChCF ¢,
These guidelines date to 15 years ago and, given the enor-
mous expansion of indications for CI, in some aspects
should considered outdated, since they do not consider
some areas in which CI is currently indicated (e.g., SSD,
asymmetrical hearing loss, etc.). Furthermore, in 2011 a
Health Technology Assessment (HTA) project, promoted
by the Italian Ministry of Health, was concluded by a work-
ing group of experts coordinated by Berrettini ’ to outline
the appropriateness criteria of the CI procedure in adults
and children. This document does not consider certain as-
pects, such as CI in asymmetrical hearing loss and SSD,
and does not reflect criteria for a proper guideline.

For these reasons, it became necessary to establish new and
updated guidelines on the criteria for selection and appro-
priateness of the CI procedure in adult patients. In particu-
lar, attention was paid to unilateral or bilateral implantation
and to CI in asymmetrical hearing loss and SSD.

Materials and methods
The panel was composed by 3 otolaryngologists, 2 audi-
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ologists/phoniatricians, one audiometrist, one hearing aid
specialist, one speech pathologist, one pediatric neuropsy-
chiatrist, one geneticist, one geriatrician, one neuroradiolo-
gist, one psychologist and 2 patient representatives. The
experts, indicated by the above-mentioned scientific socie-
ties, and the patient representatives identified, by collegial
discussion, the key questions that healthcare providers are
frequently faced with, discussed the evidence provided by
the methodological team and drew up guidelines.

This document was developed according to the rules of
the Centro Nazionale per I’Eccelenza delle Cure (CNEC)
of the Italian Ministry of Health with the support of the
methodological team of the Laboratory of Methodology
of Systematic Reviews and Guidelines production of the
Mario Negri Pharmacological Research Institute. The key
questions were developed according to the Population, In-
tervention, Comparison, Outcomes (PICO) acronym. For
each PICO question, the literature on MEDLINE/PubMed,
Embase and Cochrane Library databases was systemati-
cally searched with both thesaurus terms and free text up
to June 2023 and included systematic reviews, randomised
and non-randomised controlled trials and non-controlled
studies. A further hand search was performed on the bibli-
ography of retrieved articles.

Recommendations were formulated applying the GRADE
approach? according to the CNEC manual 8. All aspects con-
cerning questions, assessment of evidence and conclusions
were discussed among panel members and voted upon. Be-
fore voting, members declared their potential conflict of in-
terests (COI) relevant to the PICO question, and only those
without COI voted. The online GRADEpro GDT tool was
used to develop questions, assess evidence, and make deci-
sions °. The certainty of evidence was assessed applying the
tool for Risk of Bias (RoB) in randomised trials as suggested
by Cochrane '°. The methodological quality of systematic re-
views was evaluated by the AMSTAR 2 checklist .

Results

Table I summarises the PICO questions about Treatment,
Recommendations, Certainty of evidence, and Strength of
recommendation of CI procedures in adult recipients.

Key Question 1. In an adult patient (age > 18 years)
with bilateral severe-profound hearing loss (PTA 0.5-
1-2-4 kHz > 75 dB) and poor performance/unsatisfac-
tory outcomes with hearing aids, is cochlear implan-
tation indicated?

Hearing loss in adults is a frequent disorder representing
the third leading cause of disability worldwide 2. The num-
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Table 1. PICO questions about cochlear implant (Cl) procedure in adult recipients.

PICO

In an adult patient (age > 18
years) with bilateral severe-deep
hearing loss (THA 0.5-1-2-4 KHz
> 75 dB) and poor performance/

unsatisfactory outcomes
with hearing aids, is cochlear
implantation indicated?

Recommendation

For adult patients (age > 18 years)
with bilateral severe-profound
hearing loss (PTA* 0.5-1-2-4 KHz
> 75 dB) and poor performance/
unsatisfactory outcomes with
hearing aids, panel recommends
cochlear implantation (unilateral,
bilateral simultaneous, bilateral
sequential) over hearing aids/no
intervention

Certainty of evidence

Moderate for desirable outcome
quality of life, judged by the panel to
be of critical importance, very low
for desirable outcomes perception
of language/communication, low for
undesirable outcomes

| Strength of recommendation

Strong in favour of cochlear implant

In an adult patient (age > 18
years) with bilateral severe-deep
hearing loss (THA 0.5-1-2-4 KHz
> 75 dB) and poor performance/

unsatisfactory outcomes with
hearing aids, is bilateral cochlear

implantation indicated?

For adult patients (age > 18 years)
with bilateral severe-profound
hearing loss (PTA 0.5-1-2-4 KHz
> 75 dB) and poor performance/
unsatisfactory outcomes with
hearing aids, panel suggests using
simultaneous bilateral implantation
over unilateral implantation
considering the patient’s age and
social and working conditions

Very low

Conditional in favour of
simultaneous bilateral implantation

In an adult patient (age > 18 years)
with bilateral severe-deep hearing
loss (THA 0.5-1-2-4 KHz > 75
dB), unilateral cochlear implant
wearer, and poor performance/
unsatisfactory results with hearing
aids, is cochlear implantation in the
second ear (sequential implantation)
indicated?

For adult patients (age > 18 years)
single-lateral cochlear implant
recipients with contralateral
severe-profound hearing loss
(PTA 0.5-1-2-4 KHz > 75 dB) and
poor performance/unsatisfactory
outcomes with hearing aids,
panel suggests using cochlear
implantation in the contralateral ear
(sequential implantation) versus no
intervention or use of hearing aids

Very low

Conditional in favour of sequential
implantation in the second ear

In an adult patient (age > 18
years) with asymmetrical hearing
loss (worst ear with severe-deep

hearing loss i.e., PTA 0.5-1-2-4 KHz
> 75 dB, best ear with PTA > 30
dB and < 75 dB and interaural
difference PTA > 30 dB) and poor
performance/unsatisfactory results
with hearing aids, is cochlear
implantation in the worst ear
indicated?

For adult patients (age > 18 years)
with asymmetrical hearing 10ss
(worst ear with severe-profound

hearing loss i.e., PTA 0.5-1-2-4 KHz
> 75 dB, best ear with PTA > 30
dB and < 75 dB and interaural
difference PTA > 30 dB) and
poor performance/unsatisfactory
outcome with hearing aids, panel
suggests cochlear implantation in
the worst ear

Very low

Conditional in favour of cochlear
implantation in the worst ear

In an adult patient (age > 18 years)
with severe-profound hearing loss
in the worst ear (so-called Single
Sided Deafness: SSD) and hearing
threshold in the best ear PTA < 30
dB, is cochlear implantation in the
worst ear indicated?

For adult patients (age > 18 years)

with severe-profound hearing loss

in the worst ear (so-called Single

Sided Deafness: SSD) and hearing
threshold in the best ear PTA

< 30 dB, panel suggests cochlear
implantation in the worst ear

Very low

Conditional in favour of cochlear
implantation in the worst ear

GRADE Working Group grades of evidence:
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substan-
tially different.
Low certainty: our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.
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ber of adults with hearing loss globally is also expected to
increase over the next 30 years '2,

Untreated hearing impairment can compromise access to
oral communication resulting in emotional effects, isola-
tion, social problems, reduced employment opportunities,
and worsened quality of life 1315,

There is well-established evidence in the literature that
cochlear implantation is the gold standard to restore hearing
ability for adults with severe hearing loss '°. However, there
are few and not universally agreed upon guidelines regard-
ing candidacy criteria for CI !, Sixteen systematic reviews
were analysed *'%32 published between 2010 and 2022 that
included a total of 228 primary studies, mostly case series
or case reports with evaluations performed before and af-
ter cochlear implantation. The majority of studies included
patients with postverbal hearing loss receiving unilateral
implantation.

Most of the reviews were of low methodological quality
and did not conduct meta-analyses because of the heteroge-
neity of the instruments used to assess outcomes, length of
follow-up, and poor quality of reporting of primary studies.
All the reviews that evaluated quality of life reported an
improvement after CI, assessed both by generic (SSQ ques-
tionnaire, APHAB) and symptom-specific instruments
(NCIQ, HHI-E and HHIA questionnaires) 8202325 In addi-
tion, all studies that assessed subjective benefits reported an
improvement in the SSQ questionnaire score. All system-
atic reviews that evaluated audiometric outcomes reported
improved hearing threshold and speech perception with
cochlear implantation 320-23:2531.32,

The undesirable effects observed were facial nerve stimula-
tion and incomplete array insertion reported in 10-12% of
participants, all of whom with otosclerosis '*%, tinnitus, re-
ported in 5.6% and 47% of cases %%, dizziness, reported
in 2.2% and 30.9% of patients with percentages increasing
with age »26%, skin complications reported in about 6% of
participants 2?4, and surgery failures reported in 5.5% .

COST-EFFECTIVENESS

Economic evaluations conducted in the United Kingdom
indicate that unilateral cochlear implantation in adults
with severe/profound deafness is likely to be cost-effective
compared with non-implantation or prosthetic hearing aids
(willingness to pay range £30,000 to €50,000 per QALY
gained) %%, An economic analysis conducted in Sweden **
indicated that unilateral CI is a cost-effective option to im-
prove hearing in Swedish adults with severe to profound
deafness and who had previously gained some benefit from
hearing aids (willingness to pay SEK 250,000 per QALY
gained).

Cochlear implant in adults

Recommendation: in adult patients (age 2 18 years) with
bilateral severe-profound hearing loss (PTA 0.5-1-2-4
kHz > 75 dB) and poor performance/unsatisfactory out-
comes with hearing aids, the panel recommends coch-
lear implantation (unilateral, bilateral simultaneous,
bilateral sequential) over hearing aids/no intervention.

Certainty of evidence: moderate for quality of life, judged
by the panel to be of critical importance, very low for per-
ception of language/communication, low for undesirable
outcomes.

Strength of recommendation: strong in favour of CI.

Considerations in subgroups: for patients with auditory
neuropathy, elderly patients, patients with preverbal deaf-
ness or with major middle and inner ear malformations and/
or associated otologic pathologies, cochlear implantation is
still recommended, although the benefits achieved may be
less and the indications deserve to be evaluated on a case-
by-case basis.

Considerations for implementation: in the pre-implant
audiological evaluation of patients who are candidates for
the intervention, the following exams should be performed:
tonal audiometric examination, speech audiometric exami-
nation, speech perception test in silence and noise both with
hearing aids and without devices. It is recommended that
patient management during selection for cochlear implan-
tation be multidisciplinary (audiologist, otolaryngologist,
otosurgeon, audiometrist, speech pathologist, radiologist,
hearing aid specialist). It is also recommended that postop-
erative management and follow-up of the patient should be
handled by an appropriate team at the CI centre.

Key Question 2. In an adult patient (age > 18 years)
with bilateral severe-profound hearing loss (PTA 0.5-
1-2-4 kHz > 75 dB) and poor performance/unsatis-
factory outcomes with hearing aids, is simultaneous
bilateral cochlear implantation indicated?

In an adult subject with bilateral profound deafness who
does not sufficiently benefit from the use of prosthetic hear-
ing aids, it is still debated whether the use of a CI in only
one ear is sufficient to ensure “socially” useful hearing, or
whether bilateral cochlear implantation, especially when
performed simultaneously in both ears, makes a significant
contribution to the ability to understand verbal communi-
cation and, therefore, to the quality of life. There is also
evidence that restoration of binaural hearing provides the
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ability to identify a sound source and improves speech com-
prehension in environments with background noise. One
randomised trial ¥ and 10 observational studies ***° were
reviewed, involving a total of 273 patients.

Seven studies evaluated speech perception in silence: in
the randomised study * there was no significant difference
between unilateral and bilateral simultaneous implants; in
contrast, in 6 observational studies the evidence was in fa-
vour of bilateral implants 3734144 The randomised study *
and 7 observational studies 334144 evaluated speech per-
ception in noise: the randomised study found no significant
differences, while the evidence was in favour of simultane-
ous bilateral implantation in 5 of 7 observational studies.
Sound localisation ability was assessed in the randomised tri-
al® and in 6 observational studies 3%4%43%3: in all studies sound
localisation ability was better with simultaneous bilateral CI.
Only one study assessed quality of life benefits *° with the
speech, spatial and qualities (SSQ) questionnaire; the study
reported postoperative improvement in 2 of the 3 subscales
of the SSQ.

Only the randomised trial * reported adverse events; simulta-
neous performance of bilateral rather than unilateral implants
does not appear to result in increased frequency of tinnitus;
no other major complications were reported. The expected
frequency of intervention-related adverse events does not dif-
fer from that observed with unilateral implantation.

COST EFFECTIVENESS

Three studies comparing simultaneous versus sequential
bilateral implantation extracted from a systematic review *°
conducted in the UK and the Netherlands reported that si-
multaneous bilateral implantation is not cost effective.

Recommendation: for adult patients (age > 18 years)
with bilateral severe-profound hearing loss (PTA 0.5-1-
2-4 kHz 2 75 dB) and poor performance/unsatisfactory
outcomes with hearing aids, the panel suggests using
simultaneous bilateral implantation over unilateral im-
plantation while considering the patient’s age and social
and working conditions.

Certainty of evidence: very low.

Strength of recommendation: conditional in favour of si-

multaneous bilateral implantation.

Considerations in subgroups: simultaneous bilateral CI is

especially indicated in the following patients:

 associated disabilities (e.g., deaf-blind, progressive neu-
rodegenerative disease);

* risk of cochlear ossification (meningitis, cochlear oto-
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sclerosis, previous otological surgery, Cogan syndrome),
although in this subgroup the benefits achieved are of-
ten lower than the average in adult patients with normal
anatomy;

* young patients (working or studying).

Considerations for implementation: the considerations
suggested for PICO 1 are also valid for PICO 2.

Key Question 3. In an adult patient (age > 18 years)
with bilateral severe-profound hearing loss (PTA 0.5-
1-2-4 kHz > 75 dB), unilateral cochlear implant user,
and poor performance/unsatisfactory results with
hearing aids, is cochlear implantation in the second
ear (sequential implantation) indicated?

A unilateral implant provides adequate perceptual abilities
in silent environments, but does not allow the patient to
benefit from the advantages provided by binaural hearing
in competitive environments. The mechanisms of binau-
rality, in fact, through the integration of signals from both
sides, improve perception in noisy environment * and op-
timise the ability to localise the sound source and control
environment “%, resulting in improved quality of life and re-
duced listening fatigue®. The use of a hearing aid in the ear
contralateral to the implant, encouraged for the purpose of
keeping it actively stimulated, is unable to restore the mech-
anisms of binaurality and provide an advantage for percep-
tual purposes, and is often rejected by patients. Sequential
implantation in the second ear may allow the possibility of
restoring the benefits of binaural hearing.

One randomised trial *° and 9 observational studies reported
in 10 publications 3 with a total of 344 patients included
were identified.

Most of the observational studies evaluated intrasubject
benefit assessments, comparing outcomes related to the first
implant with outcomes at a varying distance of time after
activation of the second implant.

Speech perception in quiet was examined in 6 stud-
ies 315254575860, a]] studies showed a positive trend, but only
2 studies 32! found statistically significant improvements
in all conditions tested. This discordance can be attributed
to several factors, including high performance with the first
implant and low sample size.

Speech perception in noise has been investigated in 7 stud-
ies 233575860 4 of which reported in 5 publications 335-6-58.60,
finding statistically significant results in favour of bilateral
implantation; however, in some studies, the benefit from
second implantation varied according to the location of the
signal and noise in the tests.



Localisation ability was examined in 3 studies reported in
4 articles with intrasubject analysis 3339, Although the
investigations differed in methodology, number of speak-
ers, and stimuli used, all studies demonstrated significant
improvements in localisation accuracy with bilateral im-
plantation.

Subjective benefits, as measured by the SSQ, were evaluat-
ed in the randomised trial ** and 2 observational studies >*3*.
All studies showed improvement related to binaural stimu-
lation, with particular relevance to spatial hearing dimen-
sion *°. The other parameters measured showed improve-
ment, demonstrating an incremental trend, but not reaching
statistical significance.

Specific adverse events compared with sequential implan-
tation have been evaluated in only 2 studies **°7 and were
infrequent overall; the randomised trial *° reported marked
worsening of tinnitus in 8% of cases, while the observa-
tional study ¥’ reported the case of a patient who discontin-
ued use of the processor one week after the second implant
was activated, having been unable to integrate the separate
signals from the two sides. The expected frequency of in-
tervention-related adverse events does not differ from that
observed with unilateral implantation.

COST EFFECTIVENESS

Two studies comparing sequential bilateral implantation
versus no intervention extracted from a systematic review *°
identified an incremental cost-effectiveness ratio (ICER)
for sequential bilateral implantation of $48,798/QALY
(57% for the willingness to pay 100,000 reference value).
The minimum and maximum values were $16,047/QALY
and $55,020/QALY, respectively, and showed a wide vari-
ability, which depended on the values used in the definition
of quality of life by the different studies, the study method-
ology, and the reference time horizon.

Recommendation: for adult patients (age > 18 years)
single-lateral cochlear implant recipients with con-
tralateral severe-profound hearing loss (PTA 0.5-1-2-
4 kHz > 75 dB) and poor performance/unsatisfactory
outcomes with hearing aids, the panel suggests using
cochlear implantation in the contralateral ear (se-
quential implantation) versus no intervention or use of
hearing aids.

Certainty of evidence: very low.

Strength of recommendation: conditional in favour of se-
quential implantation in the second ear.

Considerations in subgroups: the recommendation is
particularly indicated for individuals with severe visual im-

Cochlear implant in adults

pairment, in whom control environmental and interpersonal
communication are primarily dependent on auditory input,
and in patients with autoimmune or infectious diseases
(e.g., meningitis) with possible evolution toward ossifica-
tion of the cochlea. Furthermore, it is particularly indicated
for individuals of working age to promote greater adequacy
in work environments or in students, in whom restoration
of binaural hearing is able to reduce strain in listening and
thus promote learning.

Considerations for implementation: it is recommended
that the pre-implant audiological evaluation of patients
candidate to the cochlear implantation in the second ear
(sequential implantation) include evaluation by free-field
tonal and vocal audiometry with implant and with possible
prosthetic contralateral, individually and in combination,
and tests of speech perception in quiet and with compet-
ing noise. Time elapsed from the first implant should also
be considered, especially for patients who are not wearing
the contralateral prosthesis, possible anaesthesiologic risks,
and, in the case of malformations, any surgical risks associ-
ated with the procedure.

Pre- and postoperative patient management and follow-up
require a dedicated multidisciplinary team including audi-
ologist, otosurgeon, otolaryngologist, audiometrist, speech
pathologist, radiologist, and hearing aid specialist.

Key Question 4. In an adult patient (age > 18 years)
with asymmetrical hearing loss (worse ear with se-
vere-profound hearing loss i.e., PTA 0.5-1-2-4 kHz
> 75 dB, better ear with PTA > 30 dB and < 75 dB
and interaural difference PTA > 30 dB) and poor per-
formance/unsatisfactory results with hearing aids, is
cochlear implantation in the worse ear indicated?

In asymmetrical hearing loss, the PTA hearing threshold
for the worse ear is > 75 dB hearing loss and the PTA for
the better ear is > 30 dB and < 75 dB hearing loss. The
airway gap between the two ears is > 30 dB hearing loss ©'.
Though the hearing of the side with the lesser degree of
loss can be rehabilitated with a traditional hearing aid, the
same aid, however, does not fully rehabilitate the side with
greater loss, especially if the loss of the worse side is even
greater with a PTA > 75 dB. Traditionally, an asymmetric
hearing loss was treated with a single hearing aid fitted to
the ear with the better hearing as it was sufficient for listen-
ing in favourable environmental situations (e.g., listening
in a quiet environment). However, such listening is limiting
as there is a loss of binaurality (listening from both sides).
Binaural listening is, in fact, necessary for sound localisa-
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tion skills *, understanding in noise *" and consequently for
optimising non-audiological parameters such as quality of
life #.

Only one systematic review was identified * that included
2 studies with 10 participants each with asymmetric hear-
ing loss %%, Both studies demonstrated significant improve-
ments in speech perception in silence between pre- and post-
implantation assessed after 6 and 12 months of follow-up.
One study also reported improvement in speech perception
in noise. The other study found improvement in localisa-
tion skills. One study showed improved subjective benefits
assessed with the SSQ questionnaire, especially in scales
related to listening speech, spatiality, and sound quality.
The expected frequency of intervention-related adverse
events does not differ from that observed in patients who
receive unilateral implantation in case of symmetrical hear-
ing loss.

COST EFFECTIVENESS

No study evaluating cost effectiveness of cochlear implan-
tation in adult patients (age > 18 years) with asymmetrical
hearing loss was identified.

Recommendation: for adult patients (age 2 18 years)
with asymmetrical hearing loss (worse ear with severe-
profound hearing loss i.e., PTA 0.5-1-2-4 kHz > 75 dB,
better ear with PTA > 30 dB and < 75 dB and interaural
difference PTA 2> 30 dB) and poor performance/unsat-
isfactory outcome with hearing aids, the panel suggests
cochlear implantation in the worse ear.

Certainty of evidence: very low.

Strength of recommendation: conditional in favour of
cochlear implantation in the worse ear.

Considerations in subgroups: the recommendation is
particularly intended for patients with autoimmune or post-
meningitis disease due to possible cochlear ossification and
progressiveness of hearing impairment which may lead to
bilateral hearing loss that is not restorable with traditional
hearing aids. It is particularly indicated for individuals who
are also visually impaired to give them the opportunity
to have the best possible sensory input and consequently
improve autonomy. Finally, it is particularly indicated for
younger working individuals and for students.

Considerations for implementation: the implementation

considerations suggested for PICO 1 are also valid for PI-
CO 4.
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Key Question 5. In an adult patient (age > 18 years)
with severe-profound hearing loss in the worse ear
(so-called single-sided deafness) and hearing thresh-
old in the better ear PTA < 30 dB, is cochlear implan-
tation in the worse ear indicated?

Single-sided deafness (SSD, profound-severe hearing loss in
the worse ear and a hearing threshold in the better ear with
PTA <30 dB) prevents binaural acoustic stimulation, resulting
in reduced spatial localisation abilities of the sound source and
reduced speech perception abilities in the presence of back-
ground noise. At present, cochlear implantation surgery in
the affected ear is the only solution that can stimulate the ear
with deafness in this type of patient and thus restore binaural
stimulation. The FDA approved the use of one brand of CI in
patients with SSD in 2019 and another brand in 2022 °.

Eight systematic reviews were identified that included
studies with patients with unilateral deafness; 4 reviews
included patients with profound unilateral deafness of any
origin %% 2 reviews included only patients with Meniere’s
disease 2%; one review included only patients with spo-
radic vestibular schwannoma 7°; and one review included
only patients in whom the onset of deep unilateral deafness
was acute and rapidly progressive’’.

Reviews have reported improvement in speech percep-
tion in general ° and more specifically in silence % and
noise %% in most studies. In one review %, no significant
changes after implantation in speech perception ability in
noise were reported.

The expected frequency of intervention-related adverse
events did not differ from that in patients who received uni-
lateral implantation in case of symmetrical hearing loss.

COST EFFECTIVENESS

Two studies have been identified: an HTA report conducted
in Canada ?and a cost effectiveness study conducted with
the perspective of the Austrian and German Health Ser-
vice 7, which reported, respectively, an ICER of $18,148
(willingness to pay $100,000/QALY) and an ICER of
34,845.20 euros (willingness to pay Austria for 2019 eu-
ros 40,458; Germany for 2019 euros 38,814). These studies
have shown that in settings other than Italy, CI is cost effec-
tive with improvement in QALY indices compared with no
intervention in adults with SDD in whom all other forms of
amplification were unsuccessful.

Recommendation: for adult patients (age > 18 years) with
severe-profound hearing loss in the worse ear (so-called
single-sided deafness) and hearing threshold in the better
ear PTA < 30 dB, the panel suggests cochlear implantation
in the worse ear.



Certainty of evidence: very low.

Strength of recommendation: conditional in favour of
cochlear implantation in the worse ear.

Considerations in subgroups: the recommendation is par-
ticularly intended for patients with disabling tinnitus, pa-
tients with a risk of cochlear ossification, such as those with
autoimmune disease or post-meningitis deafness, or forms
of sudden hearing loss with a tendency to cochlear obstruc-
tion/ossification, as well as for patients with progressive
forms of hearing loss (e.g., wide vestibular aqueduct, cy-
tomegalovirus-related forms) that can lead to hearing loss
over time in the better ear and thus to bilateral hearing loss
that cannot be restored with traditional hearing aids. Preim-
plant audiological evaluation should consider the time of
deprivation of deaf ear and the dominance of the hearing
ear, which can have a major influence on clinical outcomes
and the patient’s expectations (e.g. high risk of non-user).
It is particularly indicated for all individuals who are also
visually impaired to give them the opportunity to have the
best sensory input and consequently improve autonomies.
Finally, it is particularly indented for younger working sub-
jects or students.

Considerations for implementation: the implementation
considerations suggested for PICO 1 are also valid for PI-
CO>s.

Equity, feasibility and acceptability of cochlear im-
plantation

The panel judged that cochlear implantation probably has
no impact on equity as adequate care is impartially guar-
anteed throughout Italy, and that overall it is well accepted,
even if cosmetic appearance may be a concern for patients
and that there are no issues of feasibility.

Discussion and conclusions

The systematic research of the available scientific literature
found a scarcity of randomised trials and an overall poor
quality of conduct and reporting of both primary studies
and systematic reviews. Notwithstanding, in this field, un-
controlled case series with evaluation of outcomes before
and after implantation may provide acceptable evidence.
Given the stable and chronic nature of the condition, fur-
ther studies should enroll a larger number of participants
and use consistent instrument and scales to evaluate hear-
ing outcomes, in order to increase comparability of results
across studies and pooling of data in meta-analysis.

Cochlear implant in adults
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