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Teddy McRackan, MD, MSCR

Dr. Teddy McRackan, MD MSCR is a Professor in the Otolaryngology-Head and Neck
Surgery Department at the Medical University of South Carolina. He is a fellowship
trained neurotologist with a research career focused advancing our comprehensive
understanding of the functional benefits of cochlear implantation in adults and developing
interventions to enhance pre-cochlear implant (Cl) patient counseling and post-ClI
outcomes. His research program has been supported by the National Institute on
Deafness and Other Communication Disorders, National Center for Advancing
Translational Sciences, American Cochlear Implant Alliance, and the Doris Duke
Foundation. He has received the Triological Society’s Harold Mosher Award for
Outstanding Clinical Research and the American Auditory Society’s Early Career
Research Award. His research 2 v0921 interests have been informed by his experiences
in basic, translational, and clinical outcomes research, and as a practicing neurotologist.
He completed a Masters of Science in Clinical Research (MSCR) degree to provide
formal training in epidemiology, clinical trial design and analysis, biostatistics and
regression analysis, community engagement research, dissemination and implementation
science, and team science. Through his K23 award, he also received formal and mentor-
led training in mixed methods research, intervention mapping, and dissemination and
implementation research. He also maintains an active clinical practice and serves as the
Medical Director of the MUSC Cochlear Implant Program and Director of the MUSC Skull
Base Center.
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Learning Outcomes

After this course, participants will be able to:

- Discuss how to apply a greater understanding of real-
world adult cochlear implant functional outcomes in
routine clinical care.

- Explain how to directly compare potential Cl users’
baseline abilities and expected outcomes to
normative data.

- ldentify how to better align their clinical practice with
needs of adult Cl users.
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cochiear Implant Evaluation




Prentiss et al. JAMA-oto. 2019
Zeitler DM et al. Laryngoscope 2024
Fabie JE et al. Ear Hear under rev
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Patient:

R

How will | perform
with a cochlear
implant?

Prentiss et al. JAMA-oto. 2019
Zeitler DM et al. Laryngoscope 2024
Fabie JE et al. Ear Hear under rev




Clinicians:

Does the patient
have realistic
outcome
expectations?

Patient:

How will | perform
with a cochlear
implant?
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Current Standard

Patient:

~1/3 potential Cl users
report significant

reservations
. ~20-36% of CI
candidates do not

proceed with ClI

How will | perform
with a cochlear
implant?

Prentiss et al. JAMA-oto. 2019

Zeitler DM et al. Laryngoscope 2024
Sturm JJ et al. Laryngoscope 2023

lig A Cochlear Implants Intl 2021
Bierbaum ett al. Ear Hear 2019
Redmann et al Laryngo Invest Oto 2021
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Current Standard

Patient:

How will | perform
with a cochlear
implant?

Lack of
understanding of CI

outcomes is most

common reason for
v Cl candidates to

forgo Cl (85%)

Prentiss et al. JAMA-oto. 2019
Zeitler DM et a. Laryngoscope 2024
Sturm JJ et al Laryngoscope 2023
llig A Cochlear Implants Intl 2021




Cochlear implant standard outcome
measure

Pre-op (SD) 12mo post-CI(SD)

Words in quiet  12.8% (+15.8) IE59.5% (+22.2)
Sentences in quiet 20.2% (+20.3)EEP79.6% (+23.8)

Sentences in noise 21 6% (i19.2)~57.5% (£25.1)

Ma, Cheng, et al. Laryngoscope. 2021



Cochlear implant standard outcome
measure

e



Speech - Speech recognition

Recognition HF
ity ability only accounts

for 4-16% of variance
in patient self-reported
communication ability

- Even lower in
multivariable
regression models
($=0.0 (0.0-0.1))

ze H, et al. Laryngoscope. 2012
a
Capretta NR, Moberly AC*. Laryngoscope.2016
cRackan TR, et al. Ear and Hearing. 2021
cRackan TR, et al. Laryngoscope. 2018
cRackan TR, et al. Otol Neurotol. 2018

eXe



Current Standard

- Social engagement
m - Emotionalstat
- Listening effort




Cochlear Implant QOL (CIQOL)
Instruments

FIOA

- Developed using rigorous development standards

- No previous patient-reported outcome measure (PROM) has
been validated in Cl users that meets current standards

e R
Ao https://education.musc.edu/ciqol
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Qualitative wf= Quantitative

Mixed methods research design
development and validation

*Confirmatory factor
analysis
*|tem response theory

*Cl user focus groups
*Cognitive interview

Outcomes are reported Provide scores that are

interval in nature

within a meaningful patient-
centered framework




Entertainment

CIQOL-35 Profile Instrumen
6 domains)
Environment
Show both pages
Communication
Listening Effort

Review domains

Social

Emotional




Qualitative >  Quantitative

CIQOL Instruments

* >1300 user agreements
° Has undergone cross-
cultural adaptation and
translation into 9 languages
- 4 additional languages
In process

* Included in French national
Cl registry

* Included in Minimal
Speech Test Battery V3

McRackan TR, et al. Ear Hear. 2021
Laplante-Lévesque A et al. Front Neurosci. 2021




Patient:

R

How will | perform
with a cochlear
implant?

Prentiss et al. JAMA-oto. 2019
Zeitler DM et al. Laryngoscope 2024
Fabie JE etal. Ear Hear under rev




Qualitative >  Quantitative

Mixed methods research design
development and validation

Outcomes are reported
within a meaningful patient-
centered framework

K)IQOL domain scores have \

inherent meaning

®* Scores are associated with
a particular response
pattern

* Changes in scores have

\ meaning

Provide scores that are
interval in nature




Functional Staging Systems
@

- Enhance the interpretability of
PROM scores

- Provide detailed descriptions
of patient-reported abilities via
clinical vignettes

- Maintain psychometrically
derived (item response theory;
IRT) hierarchy of quantitative
scores

o Use_d In other health care
Settl ngS Tao W, et al. Arch Phys Med Rehabil 2008

Stineman MG, et al. Arch Phys Med Rehabil 2003
Jette AM, et al. J Rehab Med 2007



CIQOL-Communication example

- n=705 adult Cl users from 30 centers (=212-month CI
experience)

- Iltem response theory analyses used to:
- Determine number of functional stages for each domain
- Determine abilities associated with domain outcome score (0-100)

v ¥ v

McRackan et al. Laryngoscope 2022



CIQOL-Communication Functional Staging System
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CIQOL-Communication Functional Staging System

- IRT analyses and patient/clinician engagement to identify cut-scores
that separate stages

- Develop clinical vignettes

LTIV

McRackan et al. Laryngoscope 2022
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McRackan et al. Laryngoscope 2022
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CIQOL-Communication Functional Staging System

1 (0.4%):

* Unable to have a conversation in any listening environment

V (1.4%):

* Able to have a conversation in all
listening environments with
essentially no lip-reading

IV (20.0%):

* Able to have a conversation in small
groups in quiet

* (Can sometimes have a conversation
in noisy environments without lip
reading

1 (12.9%):

* Can sometimes have a conversation
in quiet environments

* Need people to repeat themselves
to understand conversation in quiet
environments

[l (64.3%):

* Sometimes able to have a
conversation in small group in quiet

* Has difficulty understanding, even
with lip reading, in noisy
environments

McRackan et al. Laryngoscope 2022



CIQOL Functional Staging System



Pre-Cl counseling
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Pre-Cl counseling
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CIQOL scores o
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Pre-Cl counseling
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Clinician: Lack of standardized counseling practices

Baseline (pre-Cl)
CIQOL scores

95%

>

109
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Pre-Cl counseling

- Can we give more precise patient counseling?



N=10

Pre-Cl @g) 1§or:togfh
6‘

v



Pre-Cl to 12-month Individual
Communication Data

Relative to cMDC:
M Improved No change I Worsened
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CIQOL-Communication Score
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CIQOL-Communication Score

60

50

40

30

20

10

12

s Pre-Cl Stage |
I Pre-Cl Stage |l
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Improvement

= 1 Stage
HR: 7.65
(2.04-28.606)
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CIQOL Instruments:

* Provide evidence-based
Patient: real-world vignettes of ClI

: users' functional abilities
How will | perform * Allows for comparison to

with a cochlear normative data

implant? * Potential future role in
modeling potential
outcomes

Prentiss et al. JAMA-oto. 2019

Zeitler DM et a. Laryngoscope 2024
McRackan et al. Laryngoscope 2022
McRackan TR et al. Otol Neurotol. 2022




CIQOL Instruments:

* Provide evidence-based
Patient: real-world vignettes of ClI
users' functional abilities

How will | perform .

! * Allows for comparison to
Wlth a COChlear normative data
implant? * Potential future role in

modeling potential
outcomes

~75% of potential Cl
users prefer outcomes
discussed using CIQOL
Functional Staging

System

Prentiss et al. JAMA-oto. 2019

Zeitler DM et a. Laryngoscope 2024
McRackan et al. Laryngoscope 2022
McRackan TR et al. Otol Neurotol. 2022




Clinicians:

Does the patient
have realistic
outcome
expectations?

Patient:

How will | perform
with a cochlear
implant?

Prentiss et al. JAMA-oto. 2019
Zeitler DM et a. Laryngoscope 2024




General Clinicians:

conversations Does the patient
about patients o
expectation have realistic

outcome

expectations?

Clinicians’ personal
experiences with CI
users

Prentiss et al. JAMA-oto. 2019
Zeitler DM et a. Laryngoscope 2024




CIQOL-Expectations

- Using CIQOL framework, validated an instrument that
measures pre-Cl patient expectations

McRackan TR et al. JAMA-oto. 2022



CIQOL-Expectations

- Corresponds to CIQOL-35 Profile
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CIQOL-Expectations

- Corresponds to CIQOL-35 Profile
- Goals: »
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CIQOL-Expectations

- Corresponds to CIQOL-35 Profile

- Goals:

General .
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Pre-Cl Expectations

- Do Cl users meet their pre-Cl expectations?



Pre-Cl Expectations

Pre-Cl
. Do Cl users meet CIQOL-Expectations
their pre-ClI
expectations?

- N=60 adult Cl users
12-month post-ClI

CIQOL domain score

Eld not meet expectetions “ Mat axpuctations Excuudud sxpuotations



Pre-Cl Expectations >>> Outcomes



Pre-Cl Expectations >>> QOutcomes



Implications of unmet
expectations?



Implications of unmet expectations?

® N=38 adult Cl users

Pre-Cl
CIQOL-Expectations

12-month post-ClI
CIQOL domain score

Shannon CM et. al Otol-Neurotol. 2023
Ou H et. al, JAAA 2008
Brehaut JC et al Med Decision Making 2003



Implications of unmet expectations?

® N=38 adult Cl users

Pre-Cl
CIQOL-Expectations

!

12-month post-c| Emm)  Decision Regret Scale
CIQOL domain score Satisfaction with

Amplification in Daily Living
(SADL)*

hannon CM et. al Otol-Neurotol. 2023
et. al, JAAA 2008

S
OuH
Brehaut JC et al Med Decision Making 2003



Implications of unmet expectations
® N=38 adult Cl users

Shannon CM et. al Otol-Neurotol. 2023



Implications of unmet expectations
® N=38 adult Cl users

Consistent with another multi-institutional study

Shannon CM et. al Otol-Neurotol. 2023
Prentiss S et. al, Cl Int'l 2024



Implications of unmet expectations
® N=38 adult Cl users

Shannon CM et. al Otol-Neurotol. 2023



Implications of unmet expectations
® N=38 adult Cl users

d=0.81-0.91

Shannon CM et. al Otol-Neurotol. 2023



Implications of unmet expectations 026,031
® N=38 adult Cl users Similar péttern for SADL scores

Shannon CM et. al Otol-Neurotol. 2023

Shannon CM et. al Otol-Neurotol. 2023
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Bad news:
* Many patients have unrealistic Clinicians:

pre-Cl expectations Does the patient
* High levels of decisional regret o
have realistic

post-Cl
outcome
expectations?

Prentiss et al. JAMA-oto. 2019
Zeitler DM et a. Laryngoscope 2024
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Bad news:
* Many patients have unrealistic Clinicians:

pre-Cl expectations _
* High levels of decisional regret Does the patient

post-Cl have realistic
outcome

Good news: expectations?

* Have ability to measure
patients’ pre-ClI
expectations

* Have data to provide
evidence-based counseling

* Expectations are modifiable v

Prentiss et al. JAMA-oto. 2019
Zeitler DM et a. Laryngoscope 2024




Clinicians:

Does the patient
have realistic
outcome
expectations?

Patient:

How will | perform
with a cochlear
implant?

Prentiss et al. JAMA-Oto. 2019
Zeitler DM et al. Laryngoscope 2024
Fabie JE et al. Ear Hear under rev
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Efficient
data entry

Automated
interpretation

CIQOL
Digital
Platform



Efficient
data entry

Automated
interpretation

CIQOL
Digital
Platform

Interactive

format
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DEcisional support for Cochlear Implantation by
Discussing patient Experiences (DECIDE)

'

N

e e https://education.musc.edu/ciqol




DECIDE

Components
omparison ot patien

baseline functional

outcomes expectations
relative to normative

data
Timeline for
improvement after Cl

Limitations of ClI

Surgical process
Surgical risks
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DECIDE

Interactive graphical
representation

Video testimonials

Risk outline

/
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DECIDE

Components
omparison of patien
baseline functional

Interactive graphical
representation

outcomes exp ectations

relative to normative ) ;
Standardized
Video testimonials discussions with
) clinicians
\

Risk outline

’ /




Team:

>900 unique research participants

Judy R. Dubno
Craig Velozo
Katie Sterba
Brittany Hand

Bryant Seamon
Lindsey Weissman
Carrie Kelly
Isabelle Chau
Joshua Fabie
Christian Shannon

Adult Cl team

* Kara Leyzac
* Rob Labadie
* Paul Lambert
* Ted Meyer

* Habib Rizk

* Peter Dixon

* Liz Camposeo
* Kaylene King
* Amy Noxon

* Meghan Carter
* Hannah Brown
* Elise Wilson

® Sarah Haslett
* Nevitte Morris
* Claire Keiser

CIQOL Research Consortium

*Columbia University

*Duke University

*Eastern Virginia Medical School
*Georgetown

*House Ear Clinic

*Johns Hopkins University
*Kaiser Health Los Angeles
*Kaiser Health San Diego
*Loyola University

*Mass Eye and Ear Infirmary
*Mayo Clinic Rochester

*MUSC

*New York Eye and Ear Infirmary
*Ohio State University

*Oregon Health Sciences University
*Rush Medical Center

*Stanford University

*Summit Medical Group
*SUNY Downstate
*University of Arkansas
*University of Cincinnati
*University of Colorado
*University of Maryland
*University of Miami
*University of Pennsylvania
*University of Utah
*University of South Carolina
*University of Texas Southwestern
*Vanderbilt University
*Virginia Mason Seattle
*University of Miami
*Washington University
*Advanced Bionics
*Cochlear Corporation
*MED-EL



Questions

- mcrackan@musc.edu

https://education.musc.edu/CIQOL



Congratulations!

- You completed the course and can move on to the
exam!

- From your account:
- Go to pending Courses
- Choose take exam
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