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GLOBAL DEMOGRAPHIC AGEING

Estimated population aged 60 and over (2050)
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In 2050, 2 billion older persons aged 60 and over are expected (compared to 900 million in 2015)




THREE CATEGORIES OF ELDERLY PEOPLE

Healthy elderly people

50% of subjects aged 65 and over
Very minimal impairment of physiological functions
No pathologies

Main objective of preventive gerontology

v A

Frail or pre-frail elderly people
B 30% of subjects aged = 65 who are pre-frail and

15% who are frail &
B Unstable condition LOSS OF RESERVES Sl
B Failure to respond to STRESS

v X

Dependent elderly people
B 5-10% of subjects = 65 years old
Severe progressive or complicated pathologies

|
Dependent B and/or disability
|

Frequently hospitalised or in care




DEFINITION OF FRAILTY

Patients are considered frail if they meet three or more of these
criteria.

A model based on a "physical” phenotype according to FRIED
(2001) :
1 - Unintentional weight loss of more than 4.5 kg (or = 5% of body
weight) over the past year

2 - Exhaustion felt by the patient
3 - Slowed walking speed

4 - Decreased muscle strength
5 - Sedentary lifestyle



W.H.O. I.C.O.P.E. (Integrated Care for Older People)
DIGITAL PROGRAM

Approach that emphasizes the optimization of intrinsic capacity (IC)

as the key of “Healthy Aging” : «maintaining our functions, in
order to be able to continue to do what we value »

ICOPE care pathways is based on the assessment and monitoring
at regular intervals of IC six core domains

Hearing capacity



OBIJECTIVE OF WHO

J gy word st B To reduce the number of dependent
e subjects by 15 million by 2025
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INTERNATIONAL DEPLOYMENT 2020

Country case studies

& penatri nurse. [t also engaged pnmary care doctors
to ensure follow up care

© Small urban site

+ Small town in mountainous area

= 18% of 4 422 population aged 60 years and over (15
* 798 over 60 years: 18%

« 523 over 65 years: 12%

© 72participants

+ Mean age, 73 (65-92 years) RAJASTHAN (INDIA) }—
« 54% fermale

© January to May 2021

© Fifteen pubiic heaith students were rained 1o
implemeant the screening step of ICOPE
© Rural site
+ Two villages in the jodhpur district of Rajasthan
+ 5% of 69 million population aged 60 years and over (18
. 451 participants

« Mean age, €8 (65-98 years)
+ 45% female

OCCITANIE (FRANCE) }

© Ongoing since January 2020 (Data te Novembar 2631
© 1 711 heaith and care workers, £10 nurses
© Large urban site

+ Primarily in Toulouse city

+ 30% of & million population aged 60 years and over (17)
© 10903 participanes

+ Mean age, 76 (18-108 years with 56% aged 60 or more)
+ 61% female

\
| i ¥otre quotidien

I CHAOYANG (CHINA) !

|

© June 2020 1o August 2021

© Over 22000 heaith workers, including primary care
p Jans, Nurses, iitati apists and
social workers, and over 200 partner organizations
and facilties

© Large urban site

+ Largest district in Bejing ity
« 21% of 3.45 million population aged 60 years and
over (16)

© 57 participants

« Mean age, 82 8 (70-100 years)
= 61% female







TOOLS USED TO FACILITATE THE IMPLEMENTATION
OF THE ICOPE PROGRAM

ICOPE MONITOR ICOPEBOT

Two digital tools to perform Step1 -
e |COPE MONITOR App: on smartphone or tablet

e Conversational robot ICOPEBOT: on computer,
smartphone or tablet (https://icopebot.botdesign.net)

|§=..E Gise ICOPEBOT website:
https://icopebot.botdesign.net

These two tools can be used in professional mode and
in self~-assessment mode by the senior or the caregiver \ /

ICOPE Database

e Collection of all the data entered in the two digital
tools Step1 (https://icope.chu-toulouse.frrfhome) ICOPE

e Accessible by healthcare professionals
e Allows patient follow-up

Database

Website: https://icope.chu-toulouse.fr/home
For the healthcare professionals




5 STEPS OF THE ICOPE PROGRAM

Monitoring
i Personalized Ensuring
Screening Assessment care plan e
pathway

5

Engaging communities and supporting caregivers



ICOPE MONITOR DATA

JANUARY 2020 TO OCTOBER 2025 l .

® Number of participants: 100,088

® Number of professionals: 17,298

® Average age 73.2 years, 62.8% women

® 384.5% have at least one alert in Stage 1

® Most affected functions: cognition (44.7%), hearing (44.3%)



WHY ENT SHOULD BE ENGAGED
IN THE PREVENTION OF FRAGILITY ?

Due to its prevalence and neurocognitive
consequences

Because there are compensatory measures that have
a positive impact on cognitive and balance functions

The importance of prevention and early intervention



NEUROCOGNITIVE CONSEQUENCES

Risk of dementia based on hearing loss multiplied by :
® 1.89 for mild hearing loss,

@ 3 for moderate hearing loss,

® 4.94 for severe hearing loss

Hazaxd
[

From 25 dB of hearing loss, the risk of i

dementia increases "logarithmically".
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Hearing Loss, di

Lin et al. Arch Neurol. 2011; 68: 214-20.



JAMA Neurology | Orginal Investigation

Association of Hearing Aids and Cochlear Implants
With Cognitive Decline and Dementia

A Systematic Review and Meta-analysis

Brian Sheng Yep Yeo, MBES; Harris Jun Jie Muhammad Danial Song, MBES; Emimia Min Shieen Toh, MBBS; Li Shia hg, MBBS, MMed, MRES

Cytus 54 Hul Ho, MBES. MRCPsych, MSc, MSe: Roger Ho, MBBS. MO, DPM, MMad; Reshma Aziz Merchant, MBCHE, MRCP: .
D Eioiiamin ey Tan, MBES{Hons): Woel Shyang Lob, MBES 1 3 7 . 484 pat| e nts

1AMA Heurol, 303%:80{21:134-141 don 10,1001 jemaneurol 2022 4437

Figure 2. Longitudinal Association of Hearing Aid Use and Any Cognitive Decline

HR Favors . Favors no Weight,
Source TE seTE (95% CI) hearing aids hearing aids %
Lin et al,27 2013 020 01768  0.82(0.58-1.16) — 3.7
Sugiura et al,39 2022 -0.39 0.2326  0.68(0.43-1.07) <=t 2.2
Tai et al,%0 2021 020  0.1481  0.82(0.61-1.10) — 5.3
Bucholc et al,® 2021 -0.31 0.0964 0.73 (0.60-0.88) —I—E— 12.5
Amieva et al,” 2018 -0.15 0.1936  0.86(0.59-1.26) e 31
Mahmoudietal,262019  -0.19  0.0408  0.82(0.76-0.89) B 69.8
Lin,2% 2011 -0.03 0.3703 0.97(0.47-2.00) = E 0.8
Davies et al,8 2017 -0.01 0.2156  0.99(0.65-1.51) b 25
Random-effects model 0.81 (0.76-0.87) > 100
Heterogeneity: 2=0 (P=.88); I2=0% 055 i é

HR (95% CI)

Risque < de 19%



DICHOTIC TEST PREDICTIVE OF DEMENTIA

DICHOTIC TE3T

RAosoarch

JAMA Otolaryngobogy-Head & Neck Surgery | Original Investigation

Association of Performance on Dichotic Auditory Tests
With Risk for Incident Dementia and Alzheimer Dementia

Adeeh Mohaimemed; Lauia E. Giibors, PhiD: Georgs Gates, MO, Molissa L. Andersan, MS:
Sarsan B, MeCurry, PHE: Wayne MoCofrmick, MO, MOH; Jemes [ o, FMD; Tham 1 Grafuesikl, MO
ol K. Cram, WD, MPH: Eric B Larsen, WD, KIPH




ICOPE HEARING PATWAY

WIDE SCREENING

Caregiver, self-test, application
Hearing aid specialist, GP

Symmetrical hearing loss,
> 60 years old with no associated signs

7”7
[YES

N

NQ

GP, geriatrician, medical
audiology, CPTS

Tele-expertise

Teleaudiology
«—

ENT

v

PRESCRIPTION

v

TRACEABILITY

STEP 1

STEP 2

STEP 3

STEP 4



Screening

Whisper test

Hearing

\ impairment /

In-depth assessment*

1

Video Otoscopy*
AudioPod®

=]

- -

CPD AUDI training
Medical Otology

*Innovations



AUDIOPOD AUDIOMETRY [t iAudiogram

Enabling management of "simple" cases in primary care

AudioPod® == Fully automated audiometer* using Al (machine learning)

® Audiological assessments for diagnostic purposes tonal and speech
audiometry

CE marking

Scientific publications :

- Performance equivalent to a conventional audiometer & validated in adults

Performance and reliability evaluation of an improved machine learning-based
pure-tone audiometry with automated masking. Wallaert N et al, World J

- Otorhinolaryngol - Head Neck Surg, 2024
S - P

- Simple, fast to use & high test-retest reliability

EU-MDR c € Performance and Reliability Evaluation of an Automated Bone-Conduction
0476 Audiometry Using Machine Learning. Wallaert N et al, Trends in Hearing, 2024



RELIABILITY, REPRODUCIBILITY & REPEATABILITY

Inserm

& o

Automatic manual comparison Current clinical practice iAudiogram
98% variance explained 82% variance explained 99% variance explained
[ t=0.99, p <0.0001 b [ t=0.91, p <0.0001 i = [ t=0.99, p <0.0001 R
< 80f RP=0.98 % 80[ rR-=0.82 8 2 80[ R=099 o
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anua manual PTA Automatic Al-based PTA retest
practitioner 1
Mean difference = 4.84 & 10.37 (p<0.05) Mean difference =-0.30 = 4.38 (NS : p>0.05)

Difference in absolute values = 8.15 * 8.03 dBHL Difference in absolute values =2.94 = 3.26 dBHL

Wallaert et al. (2024a) Marin et al. (2025) Wallaert et al. (2024b)



PROPOSED INNOVATION COMPARED TO EXISTING
PRACTICES : ICOPE HEARING PATHWAY

L 2, © 4

( ) ( ) ( ) ( )
Screening Care plan* Follow-up
Auto-évaluat ,’-;’,f"'
R H? f,‘<
| .
S BB 5 é i
& & Video otoscopy* = :
gzt AudioPod®
- Hearing aid specialist
& Initial prescription Follow-up for
ENT tele-consultation clgrr;]ple??_ cases
_—— Complex cases ehabilitation
S — speech therapy*

J \. J \.

(5

Identification of key players in the hearing care sector: multi-professional collaboration*

*Innovations



EVALUATION OF THE EFFECTIVENESS

OF THE PROGRAM

has 1,600 participants @ _~ 20 CPTS 3 years
00000 60 Yyearsand older ﬁ 18 months of inclusion
RV @ 4 regions Minimum follow-up of 18 months
10 cpTs [N Randomisation 10 cpTs [kl
4 D 4 N
INTERVENTION GROUP CONTROL GROUP
ICOPE screening followed by ICOPE screening then
_Training Usual care
Hearing assessment
Initial prescription / ENT Referral
Speech therapy rehabilitation
\ Hearing care pathway ) 9 )

PRIMARY END POINT

Time to fitting for patients with hearing impairment at ICOPE stage 1, during at

least 18 months of follow-up



SCIENTIFIC PUBLICATIONS ON ICOPE

c IC reference centile curves (female)
ICOPE Step 1 score

nature aging

1004

Article httpa:/fdolorg/0I038/:43587-025-D0861x

Reference centiles for intrinsic capacity
tomonitor clinical health outcomesin
real-world primary care cohorts

IC score
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Implementation of the WHO integrated care for older
people (ICOPE) programme in clinical practice: a
prospective study
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Robert MARCHAND - 105 y.o.

Diane FRIEDMAN — 100 y.o.






