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The opportunity

(the fight to cure CADASIL and why research
matters)




Discovery of treatments for CADASIL

30 years

of research

Discovery — — Clinical Trials

A WE ARE HERE

approved therapies

— Treatments
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What we need for a treatment trial to begin
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1. Characterised cohorts

Who has the disease, who is at risk, and
how it progresses over time.
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2. Validated biomarkers

Biological signals of disease state — of
progression and estimated treatment
response.
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3. Defined end points

Outcomes everyone agrees a trial can
move, sensitive enough to show
benefit.



The build

(What we have built together and how you can
get involved)
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® Cognitive Status Distribution
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Subjective Cognitive Decline

Mild Cognitive Impairment

Mild Dementia
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Current and future work at out Center

CADASIL

1) Clinical Phenotyping

3) Brain Tissue Omics
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Human I Vivo Data
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Human Ex Vivo Data

5) Testing Drugs

Human Disease

mar Phenotype
Biosignature

In Vitro Testing Rescue
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2) Molecular Phenotyping
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4) iPSC Models
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6) Clinical Trial
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(and finding ways to track it along the way)



NN
gf&“—

=T
V=

From high blood

...to heart disease
pressure...



Diuretics RAAS inhibitors Calcium channel
blockers

Adrenergic

inhibitors Vasodilators



What causes the symptoms of CADASIL??
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From NOTCH3
mutations...

...to CADASIL
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How can we study CADASIL progression in living humans? =

Clinical

Thousands of
blood tests (proteomics)
to understand biology and
find new diagnostics

Migraine Strokes Dementia
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Pathology
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Proteomics in CADASIL reveal mechanisms ii-%
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Age associations
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Protein 1 Protein 2 Protein 3

Inflammation
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Brain tissue analysis confirms proteomics
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Disease models
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Neurons
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CADASIL cell models

Mural cells
Isogenic Control CADASIL

IVasc angiogenesis model

CADASIL




Clinical trials
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Clinical trials 101
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Real drug
(active arm)  °

‘ Did more people on the
x real drug get better?

. Follow-up question:
what should we measure?

Fake drug
(placebo)



Defining patient-reported outcomes and priorities for clinical trials in
CADASIL through an international survey

Nikolaos Karvelas '@, Sheila Connor “, Andria Burroso ', Ki Coale "/,
Mariana Lemos Duarte “”““', Yuguang Xiong *", Lighwa Ncube *",
Claudia Kunney ", Debarag Banerjee “, Michael Kennedy “, Sarah McDaniels °,

Pedro de Lencastre, Jane Gunther “, Bert Kasiske °, Fanny M. Elahi "%
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Circulation-

Cognition
&Behavior
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Response rate
B High (>100)
B Medium (6-50)
] Low (1-5)

I:l No response
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226 participants
from around the world
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What matters most to CADASIL patients?

Reported symptom frequency

Fatigue

I 6.3

Memory problems
Cognitive fog
Mood problems
Slowed thinking
Headaches
Apathy
Strokes/TIA

Pain

I s4.5
— 8.1
I 82.3
——a1.4
7.0
I 6.8
I 65.5
I 63.3
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How do CADASIL patients judge their sleep?

Better sleep quality
|

Poor B1E2E304@506070809810 Excellent

@9k 98 [67] 178 13.8 187 [ 156 [49][58]

0 10 20 30 40 50 60 70 80 90 100

Proportion of participants (%)

About 50% of participants rated their sleep inadequate (5 and below)

> 80% reported using a CPAP device

W
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Can lifestyle changes help with symptoms? ©s
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Triggers for episodes Meditation/stress relief
— 80
Stress N X
Sleep Deprivation N £ 70
Exercise B _S 60
Certain foods or drinks [l = -
Alcohol [l S
Weather B ° 40
Dehydration §i ._g 30
Bright lights |} o
. o 20
Certain smells | &
Other B 10
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Proportion of participants (%)
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Almost none have been tested in clinical trials!!
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Considerations...

Use of uncommon or
variable outcomes?

Need for many
participants
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Too few
participants?

*

P>
)

Unable to measure
differences
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How many clinical trial participants do we need?

In collaboration with Dr. James Meschia

Plasma NFI Concentration S 032 | Plasma |

Time to place pegs (Non-dominant hand)
Time to place pegs (Dominant hand)
Stroop with Interference Score

Animal Fluency Test

CDR Score
Stroop Test Score Cognitive
Phone MoCA Score
MoCA Score >2000 (2002)
Trail B Time >2000 (2040)
Trail B Errors >2000 (2174)
>2000 (7426)
MMSE Score 23500 Yen
| T !
0 1000 2000
Total N

Category - Plasma . Cognitive  Treatment Effect

In collaboration with Dr. James Meschia
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Whole Brain (normalized)|
Grey Matter (normalized)
Upper Lateral Ventricles (normalized)

Severe Periventricular WMH (volume)|

Severe WMH (volume),

Cerebellar WM (normalized)
Parietal Lobe CGM (normalized)

Left Amygdala (normalized)

WMH Periventricular (volume)

Cortical Grey Matter (normalized)

White Matter Hyperintensities (WMH) (volume)
Cerebellum (normalized)

Frontal Lobe CGM (normalized)
Microhemorrhages

Temporal Lobe CGM (normalized)

Right Amygdala (normalized)

White Matter (normalized)

Occipital Lobe CGM (normalized) 2000 (11424)

>2000 (5078)

MRI

1000 2000
Total N

Category ]l MRl Treatment Effect
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Optimizing CADASIL clinical trials &S

-

» Use of combined outcomes:

 Level 1: Most debilitating and important to patients
. : Clinically important outcomes Stroke
 Level 3: Important to patients but not

life-threatening
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Natural history s
studies / registries -

Biological
characterization

~

Disease modelling e > Effective

/_) clinical trials
Patient

involvement /)

Careful outcome
selection
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Elahi Lab Collaborators Thank yOU! S
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Fanny Elahi Research participants

Zhangying Chen cureCADASIL

Elita Farahdel James Meschia Chan

Stephen Fitzsimons Michael Wang Zuckerber 22N s beartment
Everett Gutterman-Johns Joseph Arboleda — Velasquez o, s Lo 8 VA ‘ of Veterans Affairs
Dani Jacobstein Joel Blanchard Initiative @

Nikolaos Karvelas John Crary

Jonah Keller Michael C. Oldham DATAPHILANTHROPY

Ophir Keret Adam R. Ferguson A
Claudia Kunney Alison Goate Icahn
Selene Lomoio Harry Haroutunian 7 School of
Chloe Lopez-Lee Yakeel T. Quiroz R‘/}INWAIER ﬁgﬁ;‘iﬁl eat
Pauline Maciel August Francisco Lopera Sinai
Joseph Morales Bruce Miller

Liqthaa (Lee) Ncube m National Institute on Aging

Eirini Polychronaki

Caleb Radtke 7 D g%
Davos @

Giorgio Ricciardiello > ;
Alzheimer’s NEW VISION

Anna Torten Rabinowitz :
Briella Smaw Collaborative RESEARCH

Cherie Stringer



Get Involved!
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Thank you!



