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Cochlear implants in adults
• No international guidelines on adult CI candidacy 
• Varied indications across countries
• Poor utilization of CI technology
• Barriers: 
• Public awareness
• Knowledge about CI criteria
• Lack of defined care pathways
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Global burden of hearing loss

•Hearing loss is one of the leading 
causes of overall disability worldwide
•Globally, approximately 466 million 
adults and children (6%) have a 
disabling hearing loss  
— This is projected to rise to 630 

million by 2030 and to over 900 
million by 2050 

•Hearing loss has a substantial impact 
on people’s lives (e.g. communication 
difficulties, QOL, well-being1)
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1. World Health Organization. Addressing the rising prevalence of hearing loss. 2018. Available from: 
http://apps.who.int/iris/bitstream/10665/260336/1/9789241550260-eng.pdf (Accessed June 2019)
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Global burden of hearing loss

http://apps.who.int/iris/bitstream/10665/260336/1/9789241550260-eng.pdf
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Hearing loss and dementia
Evidence has indicated that the risk of dementia and Alzheimer’s disease 
increases with hearing loss severity1
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• Livingston et al. (2017 & 
2020): hearing loss is 
the single largest 
modifiable risk factor 
for dementia2

• Dementia incidence could 
be reduced with the 
treatment of hearing loss2

1. Lin FR et al. Arch Neurol 2011;68(2):214–20 2. Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission, Prof Gill Livingston

Cochlear implant use in adults
• CIs have been available for more than 30 years in 

many countries 
• CIs are the standard of care for infants with 

severe to profound sensorineural hearing loss 
(SNHL) in many developed countries 
— In children, utilization of CIs is high (~50-95%)1

• In adults, CIs are often only considered when there 
is zero benefit from HAs
— Many adults who could benefit from CIs do not 

receive them
— CI use in adults has potential to become the 

standard of care
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1. Sorkin D, Buchman CA (2016). Cochlear Implant Access in Six Developed Countries. Otol Neurotol, 37(2):e161-4. 
2. World Health Organization. Deafness and hearing loss. Available from: https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss (Accessed July 2019)
CI, cochlear implant; SNHL, sensorineural hearing loss

https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
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What do we know? 
CI benefits are well established, but adoption is low
• Adults using CIs experience 

improvements compared with hearing 
aid only or no treatment, in terms of:
— speech perception6,7

— educational8 and employment9 

opportunities
— quality of life6,10

• CIs have been shown to be cost 
effective11

• However, penetration of CIs in eligible 
adults is as low as 4-5% 
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*Eligibility for CIs varies according to country-specific guidelines
1. World Health Organization. Deafness and hearing loss. Available from: https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss (Accessed June 2019); 2. Global Burden of Disease Hearing Loss Expert Group. Eur J Public 
Health 2013;23:146–52; 3. Sorkin D. Cochlear Implants Int 2013;14(Suppl 1):S1; 4. De Raeve L. Eur Ann Otorhinolaryngol Head Neck Dis 2016;133(Suppl 1):S57–60; 5. Raine C. Cochlear Implants Int 2013;14(Suppl 1):S32–7; 6. Lenarz T et al. 
Audiol Neurootol 2017;22:61–73; 7. Bassim MK et al. Laryngoscope 2005;115:1568–73; 8. Shield B. Evaluation of the social and economic costs of hearing impairment. A report for Hear-it. 2006. Available from: https://www.hear-
it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf (Accessed June 2019); 9. Woodcock K, Pole JD. Int J Rehabil Res 2008;31:297–304; 10. Sanchez-Cuadrado I et al. Ann Otol Rhinol Laryngol 2013;122:222–8; 11.
Bond M et al. Health Technol Assess 2009;13:1–330. CI, cochlear implant; M, millions

Global adult hearing loss (2018)
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PROBLEM: 
• Global burden of hearing loss
• Lack of int’l guidelines on adult CI candidacy
• Barriers to CI access
• Poor utilization of CI technology in adults

ACTION: 
Int’l group of clinical experts in otology, audiology, and hearing science formed a 
Delphi panel with the goal of developing a series of consensus statements 
regarding unilateral CI use in adults with bilateral SNHL

https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.hear-it.org/sites/default/files/multimedia/documents/Hear_It_Report_October_2006.pdf
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What does standard of care (SOC) mean?

• From a medical perspective, 
SOC describes appropriate 
treatment, based on scientific 
evidence & collaboration between 
professionals

o It is the process a clinician should follow 
for a certain type of patient, illness or 
clinical circumstance

• From a legal perspective, SOC is 
the degree of prudence and caution 
required of an individual who is 
under a duty of care
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Thyroid cancer

Ear, nose and 
throat

Antibiotics

Clinical practice 
guidelines & consensus 

statements are often 
the foundation of SOC 

practices

CI, cochlear implant

From the patient’s perspective, achieving SOC 
can lead to:
o More consistent medical diagnosis, 

referral & treatment guidelines
o Better access to CI treatment and aftercare
o Improvements in QOL and health, through 

optimizing hearing function, social 
participation and engagement

SOC will also raise awareness, making the care 
pathway more transparent and educating a wider 
audience about the effectiveness of CI technology.

What does SOC mean for the 
patient?

10
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SYSTEMATIC REVIEW AND CONSENSUS:

Unilateral cochlear implants for bilateral severe, profound, 
or moderate sloping to profound SNHL1

1Delphi Consensus Group on Cochlear Implantation in Adults; Craig A Buchman, René H Gifford, David Haynes, Thomas Lenarz, 
Gerard O’Donoghue, Oliver Adunka, Allison Biever, Robert Briggs, Matthew L Carlson, Pu Dai, Colin Driscoll, Howard W Francis,
Bruce Gantz, Richard K Gurgel, Marlan Hansen, Meredith Holcomb, Eva Karltorp, Milind Kirtane, Jannine Larky, Emmanuel 
Mylanus, J Thomas Roland Jr, Shakeel R Saeed, Henryk Skarzynski, Piotr H Skarzynski, Mark Syms, Holly Teagle, Paul Van de 
Heyning, Christophe Vincent, Hao Wu, Tatsuya Yamasoba, Terry Zwolan.

What is a Delphi consensus process?

An established consensus-based technique that 
allows for the collection and aggregation of informed 
judgements from a group of experts

o Uses several rounds of questionnaires to seek 
anonymous responses, which are then aggregated

o Seeks to reach the correct response through 
consensus

o Result à a series of consensus statements about 
a clinical area that have been agreed on by 
experts in the field
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Consensus statements & clinical practice 
guidelines

Consensus statements 
provide a stepping stone 
towards establishing clear, 
consistent, international 
clinical guidelines and 
best practice for patients 
and SOC

13

Overview of the Delphi process
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1. Recruit steering 
committee and panel 

and design the process

2. Conduct 
literature searches

and draft report

3. Draft up to 
25 consensus 

statements, reflecting the 
available evidence

4. Obtain input via          
three rounds of Delphi 

voting and steering 
committee

5. Create peer-reviewed 
publication of consensus 
statements and submit

• The process was facilitated by Oxford PharmaGenesis (https://www.pharmagenesis.com), an 
independent HealthScience communications consultancy providing services to the healthcare 
industry, professional societies and patient groups through specialist practices 

https://www.pharmagenesis.com/
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Geographic reach of panel members

The Delphi panel & 
steering committee à
clinical & scientific 
experts (OTO & AUD) 
from around the globe
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• Chair (Craig Buchman, MD)
• 30 Delphi panel members
• 13 countries represented

Consumer and Professional Advocacy 
Committee (CAPAC)
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Ms Barbara Kelley (co-Chair)
Executive Director of Hearing Loss Association of America (HLAA)

Dr Harald Seidler (co-Chair) 
CI User, representative of the International Federation of 
Hard of Hearing People and immediate past President of the German 
Association of the Hard of Hearing (1996- 2019)

Dr Leo De Raeve
European Association of Cochlear Implant Users (EURO-CIU)

Professor Bernard Fraysse
International Federation of Otorhino Laryngological Societies (IFOS)

Ms Darja Pajk
European Federation of Hard of Hearing People (EFHOH) and CI user

Ms Donna Sorkin
American Cochlear Implant (ACI) Alliance and CI user

Professor George Tavartkiladze
International Society of Audiology (ISA)

CI, cochlear implant
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Consensus Statement Categories 
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1. Level of awareness of CIs
2. Best practice clinical pathway for diagnosis
3. Best practice guidelines for surgery
4. Clinical effectiveness of CIs
5. Factors associated with post-implantation outcomes
6. The relationship between hearing loss and depression, 

cognition, and dementia
7. Cost implications of CIs

Consensus Statement Categories 
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1. Level of awareness of CIs
2. Best practice clinical pathway for diagnosis
3. Best practice guidelines for surgery
4. Clinical effectiveness of CIs
5. Factors associated with post-implantation outcomes
6. The relationship between hearing loss and depression, 

cognition, and dementia
7. Cost implications of CIs



8/27/20

Presented in Partnership with

Cochlear Implants have 
the potential to become 
the standard of care
• In order for CIs to be the standard of care for patients with 

significant hearing loss, we need to recognize who should be 
EVALUATED for a CI
• If current estimates are accurate (that penetration of CIs in eligible 

adults is as low as 5%), many candidates are NOT being evaluated
• We developed the 60/60 guideline to help professionals recognize 

when a patient should be referred for a traditional cochlear implant 
candidacy evaluation (CICE). Published in Otology & Neurotology: 
Otology & Neurotology: August 2020 - Volume 41 - Issue 7 – p895-900.  
• Why is this needed?

It’s hard to know when a patient 
should be referred for a CICE

• Candidacy for a CI for adults is based on audiometric 
test results and the ability of the patient to recognize 
words in sentences when using appropriate 
amplification
• Non-CI audiologists most often perform comprehensive 

audiometry:  thresholds and unaided speech recognition (not 
aided sentence recognition testing).  It’s difficult to know who 
may be a candidate when candidacy is based on different 
measures. 

• Audiologists care about their patients – they want to be 
certain someone is a good referral before sending them 
for a CICE

https://journals.lww.com/otology-neurotology/toc/2020/08000
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60/60 is a referral guideline
• 60/60 utilizes measures routinely collected by non-CI 

audiologists to determine if a patient should be 
REFERRED for a CICE.  
• It recommends patients be referred if they have 

• A Pure Tone Average (5,1K,2K) in their better hearing ear that is 
greater than or equal to 60 dB HL, and

• An unaided word recognition score in their better hearing ear 
that is less than or equal to 60%.  

• Why use these two measures?
• They are routinely collected as components of a comprehensive 

audiogram
• They are related to the FDA indications

21

Who is a “traditional” candidate?
• FDA indications for traditional candidates state:

• Bilateral moderate to profound SNHL in the low frequencies and a profound 
HL in the mid to high speech frequencies. 

• Best aided sentence recognition score of less than or equal to 60%
• At most clinics, this is defined by a score obtained when sentences are presented in a 

+10 SNR

• Don’t forget, there are many “non-traditional” candidates who 
receive CIs
• Those who may not meet audiometric criteria
• Those with asymmetric hearing losses where one ear is profound but the 

good ear may prevent them from meeting indications
• FDA-approved candidates, such as those with Single Sided Deafness (SSD) 

and asymmetric hearing losses 
• The 60/60 focuses on traditional candidates
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To develop the 60/60…

• We examined preoperative data for 529 patients seen in 
our clinic for a CICE (250 candidates and 259 non-
candidates)
• Unaided thresholds for each ear.  

• Determined PTA (500, 1K, 2K) of better hearing ear
• Best Unaided Monosyllabic Word recognition score when 

scores for the right and left ears were compared
• If available, used score obtained at referring clinic.  If unavailable, used 

score obtained as part of the CICE.
• Accepted “all-comers” (NU6, CNC, CID-W22, Taped, live voice, variety of 

presentation levels)

• Of the records received from referral sources, not a 
single one included aided sentence recognition testing

23

Where do the PTAs of most of our candidates 
fall? 
• 95.1% of candidates (n=250) had a PTA > 60 dB HL in their better ear
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What about unaided word recognition? 

• 92.3% of patients had a better ear unaided word recognition score < 60% (n=198) 

What about unaided speech recognition? 

• 92.3% of patients had a better ear unaided word recognition score < 60% 

MOST patients had a
Score less than 20%!
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60/60 Referral Guideline
• 95% of candidates demonstrated a better ear PTA > 60 dB
• 92% of candidates for whom a better ear unaided monosyllabic word 

score was available (n=198) demonstrated a word score < 60%.
• Hit Rate:  Based on 415 patients with both data points, 60/60 was 

accurate for 340/415 (82%) of the patients. 
• Miss Rate:  75/415 18% of patients who met the 60/60 guideline did 

not qualify for a cochlear implant
• Many patients return the following year(s) and eventually become candidates
• Many are “non-traditional” candidates and may have received a CI
• Many return to their referring audiologist and are motivated to purchase new 

hearing aids 

What are the chances a patient WILL be a 
candidate for a CI if they meet the 60/60?

Candidate Non-Candidate Total
Meets 60/60 212 67 279 212/279

PPV = 76%

Does not meet 

60/60

8 128 136 NPV=94%

Total 220 195

Sensitivity = 

212/220 (96%)

Specificity = 67/195 

(66%)

Positive Predictive Value of 76% means a patient has a 76% probability of MEETING traditional indications 

if they meet the 60/60 guideline

Sensitivity = the proportion of people who ARE candidates who WILL meet the 60/60 = 96%



8/27/20

Presented in Partnership with

What are the chances a patient WILL NOT be a 
candidate for a CI if they DO NOT meet the 60/60?

Candidate Non-Candidate Total
Meets 60/60 212 67 279 212/279

PPV = 76%
Does not meet 
60/60

8 128 136 128/136
NPV=94%

Total 220 195

Sensitivity = 
212/220 (96%)

Specificity = 
128/195 (66%)

Negative Predictive Value (NPV) means there is a 94% probability that a patient WILL NOT meet traditional 
indications if they DON’T meet the 60/60 (if PTA < 60 and WRS > 60).

Specificity = the ability to correctly identify those who are NOT candidates (but this may be good as it will help prevent
Missing non-traditional candidates)

Patient meets the 60/60
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One year post-op

CICE Scores
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CICE results

One year post-implant (implanted poorer ear)

CICE results…

MANY patients implanted today 
are Bimodal
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Patient did not meet the 60/60

CICE Results
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Summary

371

• 60/60 can be used as a guide when trying to 
determine if patients should be referred for a CICE.  
Doing so will capture many traditional candidates, 
and may also provide access to CIs for patients who 
do not meet traditional indications but are still good 
candidates for a CI

• We will not improve access until referrals increase.  
• Once referrals increase, CIs will be closer to 

becoming the Standard of Care for treatment of 
significant hearing loss in adults.  This will lead to

o More consistent medical diagnosis, referral & 
treatment guidelines

o Better access to CI treatment and aftercare
o Improvements in QOL and health, through optimizing 

hearing function, social participation and engagement

Category 3: Best practice guidelines for surgery

• CI-surgery is a safe and routine procedure also for 
adults of all ages

• Adults of all ages show significant benefits 
• Acoustic hearing preservation is important, 

possible, and may enable better outcomes 
• Surgical approach and electrode choice can influence 

hearing preservation
• Preserved hearing à combined electrical and acoustic 

stimulation (EAS)

Summary: Consensus Statement Categories 
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Category 4: Clinical effectiveness of CIs
• Adult CI users of all ages à significant improvement:

o Speech recognition
o Subjective measures of QOL & well-being

• Older age is not a barrier to obtaining significant 
benefits from CI

• Poorer outcomes are noted for longer durations of 
SNHL

• Further prospective studies are needed to 
demonstrate the long-term cost-effectiveness of CI 
for the individual and the impact economically and 
socially

Summary: Consensus Statement Categories 

Category 5: Factors associated with CI outcomes

• CI + HA(s) > CI alone

• Long durations of unaided SNHL do not rule out 
potential CI benefit

• Adults with CIs should receive postop programming, as 
needed, to optimize outcomes

• We need large longitudinal studies with consistent and 
comparable methodology to identify further potential 
factors that can affect CI outcomes. 

Summary: Consensus Statement Categories 
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Category 6: Relationship between hearing loss and depression, 
cognition, and dementia

• Adults with SNHL can be substantially affected by social isolation, loneliness, and 
depression; CIs à improvement. Longitudinal studies are needed to obtain 
further knowledge in this area.

• There is an association between age-related hearing loss and cognitive/memory 
impairment. Further research is required to confirm the nature of cognitive 
impairment in individuals with SNHL, and its potential reversibility with treatment.

• CIs may improve cognition in older adults with bilateral severe to profound SNHL.
• Hearing loss is not a symptom of dementia; however, treatment of hearing loss 

may reduce the risk of dementia.

Summary: Consensus Statement Categories 

Category 7: Cost implications of CIs

• Unilateral CI in adults (vs no CI) is cost-effective
• CI is associated with positive impacts on health-

related QOL and improved speech recognition 
scores

• CI is an economically favorable option for patients 
o Median yearly income increased post-implant 

compared to preimplant
o Employment rates increased post-implant

Summary: Consensus Statement Categories 
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CIs are highly effective and underutilized
Many of the consensus statements are already in place in many regions

Without additional action, the consensus statements may not hold impact beyond 
the walls of progressive CI programs.

We have a lot of work ahead of us:
• CI awareness: public, primary care providers, audiologists, and ENTs not working 

in a CI program
• Assessment of QOL prior to and following CI
• Hearing screening for older adults outside audiology & ENT clinics

We must be committed to outreach in our region:
• volunteer to lecture at grand rounds in geriatrics, primary care, family 

medicine, etc.
• submit abstract to present at regional and/or national scientific conferences for 

related fields (NP/PA, Family Physicians, Internal Medicine, etc.)

Let’s talk about these points…
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• What is the most common thing you see in regards to referrals for 
CICEs for adults? 

• How do patients react when you tell them they are NOT a candidate 
for a cochlear implant? 

• How do they react when you tell them they ARE a candidate for a 
cochlear implant?  

• How do their spouse/significant other react?
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• What do most patients tell you is their primary motivator for coming 
for a CICE?  

• What kind of “non-traditional” patients are you most likely to 
recommend a cochlear implant for? 
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• What do you feel is the greatest benefit that adults receive from a 
cochlear implant? 

• What would you like professionals to know about referring adults for 
a CICE? 
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Delphi Consensus Paper Publication 

Additional Resources

• American Cochlear Implant Alliance (www.acialliance.org)

• https://www.acialliance.org/page/adultcandidacy?&gclid=eaiaiqobchmiqo
ggqm676wivutbach18awrheaayaiaaeglnqpd_bwe

• https://www.cochlear.com/us/en/professionals/products/cochlear-
implants/candidacy

http://www.acialliance.org/
https://www.acialliance.org/page/adultcandidacy?&gclid=eaiaiqobchmiqoggqm676wivutbach18awrheaayaiaaeglnqpd_bwe
https://www.cochlear.com/us/en/professionals/products/cochlear-implants/candidacy
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Questions? 


