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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 have 
a disabling hearing loss.  

 This is projected to rise to:

 630 million by 2030

 over 900 million by 2050. 

 Hearing loss has a substantial impact on 
people’s lives (e.g. communication difficulties 
and reduced 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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Hearing Loss and Dementia
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 The risk of dementia and 
Alzheimer’s disease 
increases with hearing loss 
severity1

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): 2. Livingston G et al. Lancet 2017;390(10113):2673–734 

US Cochlear Implant Utilization

Cochlear Implant Utilization
 CI has now been available for >30 years in many 

countries. 

 CI is the standard of care for newborns with 
severe to profound sensorineural hearing loss 
(SNHL) in many developed countries. In children, 
penetration of CIs is high.

 In adults, CI is often only considered when there 
is no benefit from hearing aids.

 Many adults who could benefit from CIs do not 
receive them.

 CI use in adults has potential to become the 
standard of care.

9

1. 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

• Limited awareness in general population
• Limited number of CI referrals

– Confusion with candidacy criteria
– Will patient really benefit from CI?
– Few HA practices test HA patients in aided 

condition

• Deaf culture controversy
• Insurance coverage issues

Why is CI utilization so low? 

Consensus Statement Categories 

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
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Geographic spread of panel members

• The Delphi panel and 
steering committee 
bring together clinical 
experts, ear nose and 
throat specialists and 
audiologists from 
around the globe

13

• Chair

• 30 Delphi panel members

• 13 countries represented

CI Candidacy & Technology

In the Beginning… Evolution: The Sound Processor
Evolution of External Devices

CISPRO+

RONDO 3

Kanso 2

TEMPO+

Naída CI Q90

Sonnet 2

HarmonyTM

Criteria 1985 1990 1998 2000 2014 2019 2020

AGE of
implantation

18 yrs + 2 yrs + 18 mos + 12 mos + 12 mos + Adults & Children 
5yrs+ (SSD, AHL) –
Med EL

9mos+ ‐
Cochlear

ONSET of hearing
loss

Post‐lingual Adults:
Post‐Lingual

Peds:
Pre‐ & post‐
lingual

Pre‐ &
Post‐
lingual

Pre‐ & Post‐ lingual Pre‐ & Post‐
linguistic

Pre‐ & Post‐
linguistic

Pre‐ & Post‐ linguistic

DEGREE of 
hearing loss

Profound Profound Adults:
Severe to 
profound  
SNHL

Peds:
Profound

Adults: 
Moderate to 
profound SNHL in 
both ears

Peds:
Sev to prof 
2 yrs +

Prof 
< 2 yrs

Adults ‐ EAS & Hybrid: 
Normal to moderate SNHL 
in low to mid frequencies; 
severe to profound HL in 
high frequencies

SSD: 
Profound SNHL, one 
ear
Normal or mild SNHL, 
other ear

Asymmetrical HL:
Profound SNHL, one 
ear
Mild to mod severe 
SNHL, other ear

1 mo HA trial

Adults: 
Moderate to 
profound SNHL in 
both ears

Peds:
Sev to prof 
2 yrs +

Prof 
< 2 yrs

Speech SCORES 0% 0% Adults: 
<40% 

Adults: 
Sentence score 
<50% in ear to be 
implanted,
<60% in best aided 
condition

Peds: <30% 
LNT/MLNT words

EAS/Hybrid: CNC word score
> 10% but < 60% in ear to be 
implanted; < 80% CNC words 
in contralateral ear

<5% correct on CNC 
word score

Indications Vary: Insurance, CI Company Labeling

 Degree of hearing loss
 Onset of hearing loss
 Auditory skill assessment
 Length / need for HA trial
 Test materials used
 Presentation level (70,65,60,50 dB)
 Mode of presentation (quiet vs noise)
 Speech recognition score
 Approval of bilateral CI
 “Willingness to participate in an aural rehab program”
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Current Adult CI Candidacy (FDA)

Traditional FDA Criteria EAS/Hybrid Criteria Med El SSD/ AHL Criteria

Adult Candidacy: Medicare (Older Adults)

Unchanged since 2005

Medicare CI candidate

Bimodal

Slide borrowed from Camille Dunn, PhD, Iowa, with permission 

Expanded CI Criteria

Bimodal hearing: acoustic and electrical 
hearing in opposite ears

Acoustic and Electric (A+E): acoustic and electrical 
hearing in same ear

oTypically uses a contralateral hearing aid

oAccomplished using:

 Hearing preservation electrode

 Standard length electrode 
A+E

Slide borrowed from Camille Dunn, PhD, Iowa, with permission 

Expanded CI Criteria

CROS Option – Unilateral CI Waterproof Options
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Streaming, Accessibility

Borrowed with permission from Camille Dunn, PhD

Considerations for CI Candidacy

Candidate

Audiogram

Speech Recognition 
Scores

Hearing 
History/Etiology

Lifestyle &
Demographics

Medical

Considerations

CI Evaluation

Medical ExamMedical Exam

ImagingImaging

Audiology ExamAudiology Exam

Medical Exam

Imaging

Audiology Exam

Genetics

Speech / Language Evaluation

Cognitive Testing

Psychology Exam

Quality of Life

Realistic Expectations

Others

Past Present

Adult CI Evaluation: Aided Testing

Adult CI Evaluation: Cognitive Screener Adult CI Evaluation: Realistic Expectations

25 26
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Adult CI Evaluation: Quality of Life

McRackan et al, MUSC

When to Refer for a CI Eval

Speech Perception Gap & Cochlear Potential

• Part 1: https://journals.lww.com/thehearingjournal/fulltext/2020/04000/using_speech_perception_gap_to_validate_hearing.9.aspx

• Part 2: https://journals.lww.com/thehearingjournal/FullText/2020/06000/Causes,_Prevalence_of_Speech_Perception_Gaps__Part.10.aspx

• Part 3: https://journals.lww.com/thehearingjournal/Fulltext/2020/08000/Measuring_Speech_Perception_Gap__Part_Three.5.aspx
• **Hoppe U, Hocke T, Műller A, Hast A. Speech Perception and information-carrying capacity for hearing aid users of different ages. Audiol Neurotol. 2016;21(suppl 1):16-20. 

doi:10.1159/000448349.

Cochlear Potential: 
• Unaided WRS (PB max) using 50 word list recorded

Speech Perception Gap: 
• Discrepancy between patient max cochlear potential for unaided WRS (PB max) and 
actual aided WR (WR aided)

Speech Perception Gap & Cochlear Potential

• Part 1: https://journals.lww.com/thehearingjournal/fulltext/2020/04000/using_speech_perception_gap_to_validate_hearing.9.aspx

• Part 2: https://journals.lww.com/thehearingjournal/FullText/2020/06000/Causes,_Prevalence_of_Speech_Perception_Gaps__Part.10.aspx

• Part 3: https://journals.lww.com/thehearingjournal/Fulltext/2020/08000/Measuring_Speech_Perception_Gap__Part_Three.5.aspx
• **Hoppe U, Hocke T, Műller A, Hast A. Speech Perception and information-carrying capacity for hearing aid users of different ages. Audiol Neurotol. 2016;21(suppl 1):16-20. 

doi:10.1159/000448349.

Avg SP Gap = 20%**

Earphone and Aided Word Recognition Differences in CI Candidates
McRackan TR, Fabie JE, Burton JA, Munawar S, Holcomb MA, Dubno JR. Otology & Neurotology. June 15 2018.

OBJECTIVE:

• Compare word recognition scores for adults undergoing cochlear implant evaluations (CIE) measured using 
earphones and hearing aids.

STUDY DESIGN:

• Retrospective review of data obtained during adult CIEs at MUSC CI Program.

PATIENTS:

• 208 ears in 183 subjects with >10% word recognition scores

INTERVENTIONS/MAIN OUTCOMES MEASURED:

• Pre-op pure-tone thresholds and word recognition scores unaided vs aided conditions

31 32
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EAD: earphone to aided difference
• unaided earphone condition minus the score in 

aided condition 

+EAD:  
• earphone scores better than aided

‐EAD: 
• earphone scores equal or worse than aided

Earphone and Aided Word Recognition Differences in CI Candidates
McRackan TR, Fabie JE, Burton JA, Munawar S, Holcomb MA, Dubno JR. Otology & Neurotology. June 152018.

Unaided WRS compared to 
Aided WRS (quiet)

Earphone and Aided Word Recognition Differences in CI Candidates
McRackan TR, Fabie JE, Burton JA, Munawar S, Holcomb MA, Dubno JR. Otology & Neurotology. June 152018.

Unaided
WRS is 
BETTER 
than Aided 
WRS

No significant 
difference between 
scores

Aided WRS is 
BETTER than 
Unaided WRS

Unaided WRS compared to 
Aided AzBio +10 SNR (noise)

Earphone and Aided Word Recognition Differences in CI Candidates
McRackan TR, Fabie JE, Burton JA, Munawar S, Holcomb MA, Dubno JR. Otology & Neurotology. June 152018.

Unaided WRS is 
BETTER than Aided 
Sentence score in 
noise

Results:
1. Weak correlation with unaided and aided word recognition.
2. Of the patients with >50% unaided word scores, 82.6% were CI candidates based on aided 

sentence testing in noise.

Conclusion:
1. HA patients should undergo aided testing to assess true functional benefit from HAs. 
2. Aided speech testing is necessary for appropriate clinical decision making about the use of    

HAs and potential CI candidacy.
3. Results do not support the widespread assumption that unaided speech recognition scores of 

>50% accurately predict good benefit with hearing aids.

Earphone and Aided Word Recognition Differences in CI Candidates
McRackan TR, Fabie JE, Burton JA, Munawar S, Holcomb MA, Dubno JR. Otology & Neurotology. June 15 2018.

NEW: 60/60 CI Referral Guideline Consider Referral for Adult CI Eval:

• Unaided PTA of >60dB HL

• Unaided word rec score <60%

• Patient has difficulty communicating with appropriate fit HAs

37 38

39 40

41 42



12/7/2020

8

Bimodal Case  

• 62 y.o. male, physician

• Referred by managing audiologist due to aided score on Az Bio 
+10 SNR screen 

• History of SNHL first identified in his 40s

• Unknown etiology 

• Wears bilateral HAs 

• Reports difficulty understanding patients when not looking at them

• Stated he struggles on telephone and in noisy office conditions

Cochlear Implant Evaluation

Unaided WRS:
Right = 56%
Left = 64%

Speech Gap: Right = 22%
Left = 32%

1 Year Post-Op – Speech Recognition

0%

20%

40%

60%

80%

100%

CNC Words AzBio Quiet Az Bio +10SNR

Pre CI

CI alone ‐ 1 yr

CI+HA ‐ 1 yr

Adult CI Case

 Patient History

 58 yo male, long term SNHL

 Bilateral HAs since 2000

 Owns his company

 HA audiologist said he hears too well for CI

 Met at a social event, came for CIE 2x and scored too well

 Now severely struggling at work, on the phone, in meetings

Adult CI Case

Test Left 
Aided

Right
Aided

CNC Words 38% 44%

CNC Phonemes 63% 67%

Az Bio Quiet 68% 81%

Az Bio +10 SNR 57% 61%

Az Bio +5 SNR 31% 45%

Adult CI Case – 3 months post activation

0%

20%

40%

60%

80%

100%

CNC
Words

Az Bio
Quiet

Az Bio
+10 SNR

Az Bio +5
SNR

Pre‐Op

3‐mo Post‐Op

Post‐Op Audio

43 44

45 46

47 48



12/7/2020

9

• Show an audiogram with FDA indications overlaid with patient’s audiogram

• Perform functional gain testing in combination with a “speech banana”

• Provide patient with literature and brief counseling
• Impact of duration of deafness, age, etc.

• Provide patients with websites for CI manufacturers

Referral Recommendations

Zwolan, T.

Resources for Patients Resources for Patients: www.hearingaidcheck.com

• Online aided speech in 
noise test

• Can take test on
smartphone or tablet

• Free!
• Quick!

• Tell patients to try hearing aids “to see if they work” 
• Refer to the CI as a “last resort” treatment option

• Wait until a patient is a clear-cut candidate to refer
– Ask your CI team if unsure!

• Assume the patient is too medically involved for CI

• Assume the patient is too old for CI

What NOT To Do

Zwolan, T.

Older Adult Case

• 91 y.o. female

• 20 years of SNHL

• HA use in L ear for 20 years

• No HA use in R ear for 15 years

• No hearing in R ear for 15 years

• Lives alone, isolated, avoids social 
activities due to HL

• Family pushing for CI

• PCP told patient she is “too old” for CI

49 50

51 52
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Initial Activation Day 6 months Post-Op

0%

20%

40%

60%

80%

100%

CNC Words Az Bio Quiet Az Bio +10 SNR

Pre‐Op 6 mo Post‐Op

CI Expectations 

• Good sound awareness and detection (20-30dB HL)
• Improved speech understanding in quiet and often in 

noise.
• Less stress/less fatigue.
• Background noise still difficult.
• Multiple talkers/large groups still difficult.
• Telephone and TV often improved but not perfect.
• Music appreciation takes time.

Patients often appreciate the  
recommendation, even if they are not  

a candidate!

Zwolan, T.

• CI candidacy is more than an audiogram. 

• Bilateral CI, bimodal, acoustic + electric, and CI for SSD are proven to be highly 
beneficial for many patients struggling with their hearing aids.

• CIs are an excellent treatment option for adults with hearing loss that negatively 
impacts their communication abilities and quality of life. 

• Hearing loss that is not treated properly may lead to:
• Decreased quality of life
• Decreased speech understanding
• Decreased social interaction
• Increased risk for depression
• Increased risk for dementia/cognitive decline

Summary Summary

• 60/60 rule: Consider referral for CI eval for patients with:
• Unaided PTA of >60dB HL

• Unaided word rec score <60%

• Consider referral for cochlear implant evaluation for patients struggling with 
speech understanding when using HAs & remember these audiograms:

Medicare CI candidate

55 56

57 58

59 60



12/7/2020

11

61

Working together towards the same goal!

CAPAC, Consumer and Professional Advocacy Committee; CI, cochlear implant

Manufacturers

Payers

CAPAC

Hearing loss 
organizations

CI users

Clinicians

Greater access 
to CIs and better 
quality of life

61

THANK

Meredith.Holcomb@med.miami.edu
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