





-omputerized

cognitio

® Implementing cogni’ribn (Cognivue) into the audiology clinic, providing more
patient-centered care.




https://dictionary.apa.org/cognition




ble to do everyday

a

* Severe lose ability to unde d mear nportance of things, ability to write or talk,

which causes loss of independence.

Cognitive Impairment: A Call for Action, NOW! Is available at
www.cdc.gov/aging /healthybrain/index.htm
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* Alzheimer’s disease and other related dementias are estimated to be the 3

A most expensive disease to treat (?x’s higher for 65+).

Cognitive Impairment: A Call for Action, NOW! Is available at
www.cdc.gov/aging/healthybrain/index.htm
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PEOPLE FEAR COGNITIVE DECLINE
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CANCER

ALZHEIMER'S
DISEASE

m MILLENNIALS

®* Americans fear losing

cognitive function.

® 2x more fearful of losing

Alzheimer's is the
disease people of all i

ages are most mental abilities rather
worried about -

more than cancer, .

i than physical.

disease, diabetes &
arthritis combined!
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® Does not substa
activities. Independence in daily —
preserved, with minimal aids or assistance.

Knopman, D and Petersen, R. Mild Cognitive Impairment and Mild Dementia: A
Clinical Perspective. Mayo Clinic Proc. 2014 October; 89(10):1452-1459

er than
t's age and
ound.

interference with the ability to
unction at work or at usual activities, but
still able to carry out basic activities of
daily living.
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WHY SHOULD
AUDIOLOGISTS
CARE?

Lancet 2017, hearing impairment
was reaffirmed as the strongest
modifiable risk factor for cognitive
decline when identified and
addressed in mid-life.

Hearing loss is the leading
modifiable risk factor for cognitive
decline.

Livingston G, Sommerlad A, Orgeta V et al. Dementia prevention,
intervention, and care. Lancet 2017;390:2673-2734

Percentage reduction in dementia prevalence

if this risk factor is eliminated

‘ Hearing loss

Traumatic brain injury

Midlife
Q Hypertension
Q Alcohol
>21 units per week

Obesity

Later life
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ulation of brain and gradual atrophy of

auditory cortex.

t.Linked to accelerated brain decline, .\

Audiology News, Volume 30(1), March/April 2021.

Lin FR, Ferrucci L, An Y, et al. Association of hearing impairment with brain volume
changes in older adults. Neurolmage 2014; 90:84-92.







® Hearing aid u

®* Hearing loss impacts physical and mental health, hearing aids could benefit multiple

dimensions (ex. depression, social isolation).




Baseline (Acutely After After 6 Months of
Hearing Aid Fitting) Hearing Aid Use

. N 2A 2B
Cortical Activation

Pattern in Response
to a Visual Stimulus
(N1 Cortical Visual
Evoked Potential)

|
functio

working memory, . :
ortical Visual Evoked Potentials

memory baselines worse fo

) i * Baseline: increased activity and cross-modal
impaired recruitment suggesting effortful listening
® 6-months hearing aids use, all areas improved * 6-month heqring aid use: reversal of recruitment,

except auditory working memory. less activity, suggesting decrease in listening

Glick H and Sharma A. (2022) The Ever-Changing Brain. Audiology
Today Vol34(5):44-52 effort.
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DIAGNOSTICS FOR HEARING, BALANCE, AND OTHER RELATED DISORDERS

Audiologists are responsible for the assessment of hearing, balance, and other related disorders,
including tinnitus and auditory processing, across the lifespan that includes the following:

\ ¢ Administration and interpretation of clinical case history.
¢ Administration and interpretation of behavioral, electroacoustic, and electrophysiologic
O measures of the peripheral and central auditory, balance, and other related systems.
Administration and interpretation of diagnostic screening that includes measures to detect
)

the presence of hearing, balance, and other related disorders. Additional screening measures
of mental health and cognitive impairment should be used to assess, treat, and refer
(American Academy of Audiology, 2013; Beck & Clark, 2009; Li et al,, 2014; Shen, Anderson,
Arehart, & Souza, 2016; Sweetow, 2015; Weinstein, 2017, 2018).

Reference this material as: American Speech-Language-Hearing Association. (2018). Scope of
Practice in Audiology [Scope of Practice]. Available from www.asha.org/policy.

© Copyright 2018 American Speech Language Hearing Association. All rights reserved.

Disclaimer: The American Speech-Language-Hearing Association disclaims any liability to any party
for the accuracy, completeness, or availability of these documents, or for any damages arising out of
the use of the documents and any information they contain.

BUT IS IT WITHIN OUR SCOPEz?.......YES

AAA

Additional Expertise

Some audiologists, by virtue of education, experience and personal choice choose to
specialize in an area of practice not otherwise defined in this document, Nothing in this
document shall be construed to limit individual freedom of choice in this regard provided

that the activity is consistent with the American Academy of Audiology Code of Ethics,

As a dynamic and growing profession, the field of audiology will change over time as new information
Is acquired. This Scope of Practice document will receive regular review for consistency with current
knowledge and practice.

hitps://www.audiology.org /publications-resources/document-library /scope-practice



* MOST COMMON REASON WHY: NOT COMFORTABLE.

" 17% REPORTED TRAINING IN GRAD SCHOOL
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* Cognitive decline critical fact difficulty understanding speech, especially in noise

® Average primary care provider office visit is 20 minutes and 21 minutes with specialized physician.

* Audiology clinic setting has average of 1.2 hours of counseling during first 2 months for hearing aid
Shen J, Anderson M, Arehart K and Souza, P. (2016) Using Cognitive Screening Tests in

ﬁﬂ-ing process. Audiology. American Journal of Audiology V25: 319-331.







native to MMSE

2as similar to MoCA

djusted to education level

Education biqs' detec

High sensitivity and specificity
Usually considered better for identifying

Considered more sensitive for early-stage

more advanced cases (less sensitive) .
dementia / MCI

A Systematic Evidence Review of the Signs and Symptoms of Dementia and Brief Cognitive Tests Available in VA. (2010).
PsycEXTRA Dataset. doi:10.1037 /e587092011-001

Getz, L. (n.d.). MMSE vs. MoCA: What You Should Know. Retrieved November 04, 2020, from

https:/ /www.todaysgeriatricmedicine.com/news/ex_012511_01.shtml




® Multiple Bias: race, education Ievel socioeconomic factors
*Difficulty: detecting-small.changes,overdime in cognition
Predictors of dementia misclassification when using brief cognitive assessments. Neurology: Clinical
/] Practice, 9(2), 109-117. doi:10.1212/cpj.0000000000000566



between all

® Accounts

® Dynamically ¢ nd motor ability of the user

® Does not rely on auditory stimuli
® No training to administer
° o anq .
Cchn-HidqlgétrllDZ?s%se, Po\p/,Sggefntbm%y(ggéss%L?d?fb?ellglslyypgd psychometric properties of a computerized, cognitive
assessment test (COfnivue®). World Journal of Psychiatry, 10(1), 1-11. doi:10.5498 /wijp.v10.i1.1 .
Ranson, ! MRS Itn aire-grvescdad o uiomaticel by.cuse mebdgbleq;mm@dlmygyz Clinical
Practice, 9(2), 109-117. doi:10.1212/cpj.0000000000000566.
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* Speed processing m | Shape Memory
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® Retrieving data

® Control of volume for intro video
) ® Evaluates 3 cognitive domains

®*  Memory

®* Visuospatial

®* Executive function
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CLINICAL STUDIES: COGNIVUE

Article:

Superior Test-Retest Reliability of Cognitive Assessment with Cognivue
vs SLUMS During an 18-Month Longitudinal Study

Published:

January 25, 2021 in Neurological Sciences and Neurosurgery (Neurol
Sci Neurosurg)

Key takeaway:

Cognivue demonstrated similar test scores over the course of an
18-month period, showing superior test re-test reliability compared to
SLUMS.

Neurological Sciences and
Neurosurgery

Research Article

Superior Test-Retest Reliability of Cognitive Assessment
with Cognivue® vs Slums During an 18-Month
Longitudinal Study

John Andrefsky’, Diego Cahn-Hidalge®, Reina Benabow” and Fred Ma™
‘Uneversity Hospital Parma Medical Center, Ohio, United States

Anternal Medicine, New Yok, United States

‘Cognivue Inc, New York, United States

Abstract

Backgrousd: Cognivue*® is an FDA-cleared computerized testing tood designed % assess carly signs of cognitive snpasmment. bn an FDA -regulated climscal study for
device clearance, Cognivue demonstrted good agreement with the St Lowss Universty Mental States (SLUMS) and other neuropsychologacal tests, and supenos
test re-test reliability compared w SLUMS across 2 sesssons, | 10 2 weeks apart (Cognsvee regression fir R* = 081 r = 090 SLUMS regressia fit R* =067, r~
0.82). Further follow-up long-term data snalysis within thes cobort was dome 1o study Cogmivue s test re-test reliability vs SLUMS over time

Methads: 238 subseces from the FDA-regulated ciimical stady for device clesrance enrolled m the longitadmal stady They underwent the Coganvue test and SLUMS
2t up 10 5 sessions over the course of 18 months. Sesswas | and 2 were | week apart and were in addition 1o the FDA sessions. These were followed by sessicas at 6,
12, and 18 months. An analysis of lmear regression test-cetest reliability was performed for both tests. In 3 separate sub-analyses. the medical revonds of those subjects
were analyzed to detenmume the correlation, if any, between comechidities or medication wsage and Cognivue score

Results: Amoag these 238 patients, Cognivue demonstrated sumilar linear regression scores across (text session 1&2 regression it RS~ 076 ¢~
0.87; test session 1&3: regression fit: R* = 0.72; ¢ = 0.85; test session 1&4: regressicn fit' R* = 0.73 r = 0.86). The SLUMS test demonstrated greater vanabdity
i TEgresSION SCOFES ACT0SS Lest SeSKI0ns (test session 142 negression fit RY = 063 r = 0.79; test session [&3: regression fit R = 0.43 1 = 0.65; 1ex sessicn 144
regression fit: R* = 0.64; r~ 0 80)

In he sub amalysis, medical reconds of 203 subjects were analyzed. Overall, an meressad co-morbedity coumt significantly decreased subgects” Cogmavee scones
(correlation 021, P=0.01). Cardiopulmonary comorbidities had the largest mpact on 2 patient’s Cogmivue score (750 average score for those withoot ths
comorbadity vs 671 average score for those with; P<0.001). Use of 20ti-HTN medications was significantly correlated with 2 decrease in subjects’ Cogmvee scores
(coerelation 0.2, P=0.02)

Cenclusioas: Cognivue demonstrated maintained superior test re-test relisbality compared 10 SLUMS over up o 5 test sessions in 2 period of 18 months afier the
candopalmonary comorbidities

FDA-regulamed clinical study for device clearance. An increased comorbedity count and signaficandy decressed a subgect’s Cognevee.

Keywerds: Cognttion: Computerized Cognttive Testmg: Neuropsychology, Cognitive Impasrmeent. Memory, Motor Control, FDA -Regulated Clanacal Stady . Device
Clearance; Perceptual Processing; SLUMS; Visual Salience

*Correspondence to: Fred Ma. Cogaivae Inc., New York, United Staes; Teb 585203.1965; Mobile: 216,469 5725; E-suil fredmagcognives com

Citation: Andrefsky |, Cahn-Hidalgo D, Benabou R, et al. (2021) Superior Test-Retest Reliability of Cognitive Assessment with Cogniviee® vs Shums During an
18- Moath Loagsudinal Stady, Neurol Sci Neurosurg, Volume 2 1. 114. DOE htps://dot cg/ 10.47275/2692-093X-1 14
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Introduction Neuropsychological testing allows healthcare

providers an

opportunity to intervene in some cases of cognitive issues 1. When
The US population living with cognitive impairment conditions 5 testing uncovers mild cognitive impairment, healthcare providers
expected to grow in the years to come, as the population 265 years of
age balloons from 53 million in 2018 to 88 million by 2050 [1]. The
presence of these conditions increases the burden on the health system
due to higher rates of long-term care utilization, per-member payments
for insurance beneficiaries, and out-of-pocket spending [1]. Cognitive
issues may be related to a number of cawses, including life-style-related
risk factors, underlying disease states, and prescription drug side effects
[1-5).

and\mbadmndmmand;hnutummlll:] Early
detection of cognitive issues is key to successful intervention, with
research indicating approximately 35% of dementias are attributable
to modifiable risk factors [3]. By the time functional impairment
manifests in people with cognitive issues, it may be too late to intervene
and treat underlying disease processes [6].




e
\r\
/f\h
)
N
I
e
e
e
e

THE THRIVE REPORT

Key Components

®* Breakdown of each domain

screened.

® User-friendly format

® Immediate results

Name: Firstname Lastname

thl;lcymg Report

Executive Function

71

Faster

ki ’:L— ©
723m: l°°°

1170wz and above 900 and below
Concictent with Corcistert with

Faster
©
L
|

Disclaimer: Cognivue is not intended to be a substitute for professional medical advice, dlagnosis, or treatment.
Talk to your health care provider about optimal cognitive health management. Clinical contextualization required.

Date of Birth: 00/00/0000 Test Date: 00/00/0000

Memory is the ability to have information encoded,
stored, and retrieved when needed.

This score indicates that your ability to store and
process information & normal

Visuospatial is the ability to process and
interpret visual information about where
objects are in space and in relation to ourselves.

This score indicates that your ability to process
and interpret visual information i normal.

This score indicates that you may have mild
to moderate issues concentrating and/or problem

Reaction Time i the time between the beginning
of a stimulus and the beginning of a reaction to &

This score indicates a good ability to react inan

appropriate and safe manner physically and quickly
o situations as they ocour.

Processing Speed is the pace at which you take in
information, make sence of &, and begin to respond.

This score indicates a good ability to process a task
and /or situations quickdy and in an appropriate and
safe 3

s8: cognivue

cognivue.com

N






Localizing sounds.

Utilizing visual cues effectively.
Processing complex sentences and
recognizing speech in challenging
conditions.

Shen J, Anderson MC, Arehart KH, Souza PE. Using Cognitive Screening Tests in Audiology.
Am J Audiol. 2016 Dec 1;25(4):319-331

>eginning of a stimulus and the

a reaction to it.
ponding quickly and appropriately.

Processing speed
* The pace at which you take in information, make sense
of it, and begin to respond.
* Following rapid and/or complex conversations,
particularly in challenging listening environments



‘will be getting

dementia o

® The results are important to your dudiologis’r so we may better understand and
@ augment any hearing loss that may be contributing to any potential cognitive
/; decline.







® Ensure not c ect expectations or need for
accessories/rehab pla

. L] L Ll
® Cochlear implant candidacy evaluations
/] ® Candidacy evaluations
®* Outcomes medasures bost implantation




A SUGGESTED PATIENT ALGORITHM FOLLOWING
COGNIVUE ASSESSMENT

N' O
’~ () u - - -
Patients with =50 years old with Patients who want
cognitive hearing issues even to establish their
() impairment without cognitive own cognitive base-
complaint by complaint line for sports, work
patient/family productivity, etc.
\ Baseline Cognivue Thrive® Assessment
I\
() aaniia
21 within
yellow range
« Great! Keep taking care of yourself * Manage hearing/communication issues e Refer to PCP or specialist per risk factors guide
e Continue hearing optimization e Counseling with CogniWell program o Manage hearing/communication issues
« Preventive counseling with CogniWell program e Re-test 1-3 months e Counseling with CogniWell program
Back to normal No improvement
or worse
')
/ « Encouragement e Refer to PCP or specialist

* Re-test next year per risk factors guide

N
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HOW COGNITIVE PERFORMANCE INFORMATION
COMPLETES THE AUDIOLOGIC ASSESSMENT:

Tolerance to Listening
noise effort

Function
of your
ear drum

Ease of
language
understanding

Degree of

: Executive
hearing loss

function

Speech in
noise testing

More complete information leads
to better patient care!

4



IMPLEMENTING A MORE HOLISTIC APPROACH

Implementing a more holistic patient evaluation

Peripheral Basic audiologic workup
auditory system : * Puretone
* Word recognition in quiet

Expanded communications assessment
Central auditory to evaluate

system / Cognitive * Listeningskills
processes » Cognitive and linguistic interpretation
* Communication strategies




* Vestibula ch-in noise

* Auditory processing

® Vision screening

* Cognitive screening
® Dexterity screening

Patient-Centered Care
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RESOURCES FOR CLINICIANS Canlmyact

M) Your Cognitive
Health
)

® Audiology to MD: Referral resources

N

/A

® |Introduction Flyers \ Why We Incorporate

Cognitive Screenings

as Part of Our Audiological Evaluations

® Letter Templates

® Hearing loss has been linked with a decline
in cognitive function. *+34

Strong
Interrelationship
Between Hearing
and Cognition

o Taking action in the management of hearing
loss may delay or slow advancement of
cognitive decline.

New technology enables accurate screening
by your Audiologist in this office.

Now available in ﬂis

4

®* Educational Videos

Three Fundamental

() Processes Needed to
Hear Well and
Understand Speech

® Clinic marketing materials

i$:scognivue
0O cogrivue.com
® Cogniwell: wellness coach
)
® Available to all Audiology Clinics
O

sos cCoghivue

Hearing «=» Cognition

!_:

Your Audiologist now offers cognitive screening
that can measure your current cognitive
performance while you are in the office.

'lhslsnotletstorﬁstofmesuom rathera

The results can help your Audiologist determine your
cognitive health and ensure your hearing correction
solutions are right for you.

Rawrberuﬂu&dheaﬂrgbsmommmm







® Increas

® Integrates qudiologis’r more within the healthcare system
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