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A biological definition of neuronal a-synuclein disease.
towards an integrated staging system for research
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Parkinson's disease and dementia with Lewy bodies are currently defined by their clinical features, with a-synucleip
pathology as the gold standard to establish the definitive diagnosis. We propose that, given biomarker advan.cs
enabling accurate detection of pathological o-synudein (ie, misfolded and aggregated) in CSF using the s
amplification assay, it is time to redefine Parkinson's disease and dementia with Lewy bodies as neuronal a-synu
disease rather than as dinical syndromes. This major shift from a clinical to a biological definition of Parki.s
disease and dementia with Lewy bodies takes advantage of the availability of tools to assess the gold star” ..
diagnosis of neuronal o-synuclein (n-asyn) in human beings during life. Neuronal a-synuclein disease is def

the presence of pathological n-asyn species detected in vivo (S; the first biological anchor) regardless of the

of any specific clinical syndrome. On the basis of this definition, we propose that individuals with patho’-
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Functional Impact of disease
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Cardinal clinical features of
Parkinson’s disease
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Other Neurodegenerative Syndromes:
Multiple System Atrophy (MSA),
Progressive Supranuclear Palsy (PSP),
Corticobasal Degeneration (CBD),
Others..

Secondary

(Drug induced, Vascular, .
Toxic, Infectious) . ‘ disease (PD)

Parkinson’s

Clinical
parkinsonism




How do we know it’s actually Parkinson’s disease?
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Deposits of a-synuclein are found in people with Parkinson’s

disease and in people with dementia with Lewy bodies

Lewy neurite

Lewy (1912) described concentric inclusion bodies
especially in the nucleus basalis, the substantia
inomminata and the dorsal motor nucleus of the vagus
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ANb 54
g A) Lewy body in a neuron of the substantia nigra, B) in a pyramidal cell of CA1 area of the hippocampus,
i 3 and C) in cingulated cortex (C) (arrows). Lewy body (arrow) and Lewy neurites (arrowheads) in the
: N substantia nigra (D). Cortical Lewy bodies (E,F). (A-C) hematoxylin-eosin; (D-F) anti-a-synuclein
Anb, A, Abb, 331, Abh, 332, Abb, 332, immunostaining.
e 3 Taipa R et al. Front Neurol. 2019
Ahs 386,
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Other Neurodegenerative Syndromes:
Multiple System Atrophy (MSA),
Progressive Supranuclear Palsy (PSP),
Corticobasal Degeneration (CBD),
Others..

Secondary
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What is the status of assessing a-synuclein pathology
in living people?

Traditional ELISA-based assays trying to detect a-synuclein in people living
with Parkinson’s disease has had limitations

The new biomarker addresses these limitations and can finally detect a-
synuclein in living people.



» Requires a lumbar puncture (or spinal tap), which is done by a physician.
» Physician removes a few tablespoons of cerebrospinal fluid (CSF).
» CSF can be studied for different proteins or other chemicals that come from the brain.

Patient Position

Lumbar Puncture
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Seed Amplification Assay (SAA) = RT-QulC and PMCA assays

Real-Time Quaking-Induced Conversion (RT-QuIC) and Protein-Misfolding Cyclic Amplification (PMCA)

Recombinant a-synuclein
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Synuclein Pathology =+ Synuclein seed amplification assay «°

Lewy (1912) described concentric inclusion bodies
especially in the nucleus basalis, the substantia
inomminata and the dorsal motor nucleus of the vagus

- b ol
\~ X 3 !
& g
L] k.
. . .

.

- ' o
t' 5 4 @
o % - SRy

Spillantini, Schmidt, Lee, Trojanowski, Jakes and Goedert, Nature 1997

\
o™
SAA Florescence: PD>MSA>HC o
a bl b - HC (n = 42)
ok =+ MSA {n = 30}
7,000, et D -5 Y
— B,UDD' L & - I _fi
=2 -] =
< 5,000 e, Z 3,000 b%
o : et g ¥
S 4,000 . 9
@ ¥ © 2,000
g 3,000 e g ’ 1
g 2,000/ & % S 1,000 rybaes
= 1,000 O ; ¥
0 L esee - sseses 04 :
HC MSA PD 0 100 200 300
(n=56) (n=75) (n =94) Time (h)
Shahnawaz et al. Nature, 2020
Accuracy of SAA for PD vs HC
Patients (#) CTRL Max Max Spec Reference
(#) Sens
PD (20) HC (20) 95% 100% Fairfoul et al. (2016)
PD (12) HC (28) 92% 100% Groveman et al. (2018)
PD (105) HC (79) 96% 90% Kang et al. (2019)
PD (15) HC (11) 100% 100% Manne et al. (2019)
PD (108) HC (85) 97% 87% Orru” et al. (2020)
PD (88) HC (56) 94% 100% Shahnawaz et al. (2020)
PD (116) HC (35) 91% 97% Quadalti et al. (2021)
PD (30) HC (30) 96%2 100% Russo et al. (2021)
PD (74) HC (55) 89% 96% Poggiolini et al. (2021)
PD (235) HC (26) 89% 99% Brockman et al. (2021)

Adapted from: Bellomo G et al. a-Synuclein Seed Amplification Assays for Diagnosing Synucleinopathies: The Way
Forward. Neurology; 2022: 99(5)



Dopaminergic Dysfunction =» Dopamine imaging ¢
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Severe loss of dopamine Severe I.oss of dopamine
Neurons (no black stripe) production




Biologic Definition of Neuronal alpha-Synuclein Disease
(NSD)

Neuronal alpha-Synuclein disease (NSD) is defined by
presence of disease specific neuronal a-synuclein pathology
and dopaminergic neuronal degeneration

RFUs !

Time (hrs)

Detected




How does NSD terminology integrate with
PD/DLB clinical diagnosis?



Parkinson’s Disease Dementia with Lewy bodies
* Bradykinesia (required) and ¢ Dementia (required) and
+Tremor (at rest) or 2 of the following:
+Rigidity +Parkinsonism
+Visual hallucinations
+REM sleep behavior disorder
+Cognitive fluctuations



The spectrum of Parkinson’s Disease non-motor features

Mild to moderate memory problems

Loss of smell Depression

Apathy

Constipation _ Dementia and Psychosis
Anxiety

RBD/Insomnia Severe orthostatic hypotension

Urinary urgency : : :
: Urinary incontinence
Sexual problems Excessive sweating s :
Severe dysphagia and choking

Pain syndromes Excessive salivation

Hypophonia Dysarthria
Dysphagia

Can precede diagnosis Later in disease

Earlier in disease
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DIAGNOSTIC CRITERIA FOR PARKINSON’S DISEASE

TABLE 1. MDS Clinical Diagnostic Criterda for PD=Executive Summary/Completion Form

DIAGNOSTIC CRITERIA FOR DEMENTIA WITH LEWY BODIES

The first essential erilerion is parkinsonism, which is defined as bradykinesia, in combination with af least 1 of rest Yemor or rigidity. Examination of all car-
dinal manifestations should be camied oul a5 deseribed in e MDS-Unified Parkinson Disease Rating Scale. ™ Dnoe paXinsonism has bewn diagnosed
Diagnosis of Clinically Established PD mquires:
1. Absence of absohile exclusion criteria
2. Al lsast o supportive oritaria, and
3. Ho md fags
Diagnosis of Clinically Probable PD maquires:
1. Absancs of absohle axchusion crileria
2. Presance of red flags conlerbalanced by supportive crileria
I 1 red flag is pmsent, here mustalso be al least 1 supportive criterion
If 2 red flags, al least 2 supportive criteria are neaded
o mosm than 2 red flags are allwed for his calgory
Supportive cilda
(Check bax if criteria met)
[[] 1. Clear and dramatc beneficial respanse 1o dopaminergic therapy. During initial treatment, patient retumed 1o normal o near-normal level of function. in
e absence ol clear documentation of initial response a dramatic response can be classified as:
) Mearked improvemant wilh dose increases or marked warsaning with dose decreases. Mild changes do not quality. Document hiis eifier abjectivaly
(=3 in UPDRS Ml wih change in Featment), or subjctively icarty-documented history of marked changes rom a reliabl patient or caregiver).
B Unequivocal and masked on/all fluckislbns, which musl have alsome point ineluded padictable and-ol-dase wearing ol
[[] 2. Presence of kvodopa-induced dyskinesia
[] 3. Rest femor of a limb, documented on clinical examiation (in past, or on cument examination)
[[] 4. The presence of eifer olbclry bas or cardia an MIBG scinti
Absohte exchrsion criteria: The presence of any of these featires rules ot PO:
[] 1. Unequivacal cerebeltar abnormulities, such as cerebellar gait, limb abuia, o cerebellar oculomotor abnormailies feg, sustained gare eveked nystag-
M, MAG0 Square wave jorks, hyparmeldc saccades)
[[] 2. Downward vertical supranuclear gaze palsy, or selective slowing of downward vertical saccades
[[] 3. Diagnasis of probable behavioml variant romtolemporal dementia or primary progressive aphasia, defined according I consensus crileria®™ witin he
first 5 y of disease
[[] 4. Parkinsonian featires resticted 1o the lower limbs for more fian 3 y
[] 5. Treatment with a dopamine recaptor blocker or a dopamine-depleting agent in a dose and lime-course consistent with drug-induced parkinsonism
[] 6. Amsance of observabla response lo high-dose lewdopa despite al least modarale saverity of disease
[[] 7. Unequivecal cortical sensory doss fie, graphesthesia, sterengnosis wilh infact primary sensory modailies), clear limb ideomalor agranda, of prgressive

aphasia

[] 8. Momal funebonal neumimaging of the presynaplic dopaminergic system

[7] 9. Documentation of an atemative condiion known 1o produce parkdinsonism and plausibly comected 1 the patent’s symploms, or, e expert evaluating
physician, based on e Rull diagnostic foels hat an yndrome is more fiksly han FD

Red flags

[[] 1. Rapid progression of gail impairmant requiring requiar use of wheelchair wihin 5 y of onsat
[ 2. A complets absence of progression of motor symploms or Signs over 5 o more ¥ unless stabilty is misted b teatment
[[] 3. Eay bulbar dystunction: severe dysphonia or dysartivia jspeech minelligitle mast of the time) o severs dysphagia Fequidng solt fod, NG tube, or
gastkostomy feeding) witin first 5 y
[[] 4. Inspiratory respiratory dyshinction: sifier diumal or noclumal nspiraiory sider or Tmquent inspiraiory sighs
[] 5. Severa aubnomic failre in he first 5 y of disease. This can include:
4 Orthostatic hypatension”™ —ortostatic decrease of blood pressure witiin 3 min of standing by at least 30 mm Hg sysblic or 15 mm Hy diastolic, in
g shsence of dehydration, medication, or other diseasas that could plausibly explain alonomic dystnclion, o
&) Sevara urinary retanion or wrinary inconfinence in the first 5 y of disaase jexeiuding long-standing or small amount s¥ess inconfinenca in womenj,
that s not simply funclional incontinence. In men, urinary miention must not be atidbutahle b prostade disease, and must be associated with erectile
dystunction
[] 6. Recurrent { 1/y) tils because of impaimd balance witin 3 y of onset
[7] 7. Disproporbonate anterocallis fystanic) or contractures of hand or et wathin the first 10 y
[] 8. Ansence of any of the cammon nonmolor features of dissase despile 5 y disease duration. Thesa include skeap dysfunclion isleepmainienance insom-
nia, axcessive daytime samnolance, symploms of REM sleap behavir disorder), aulonomic dystncbion jconstipation, daytime winary ungency, sympl-
matic orthostasis), ypesmia, or psychiakic dyshunclion (depression, amdety, or hallucinations)
[] 9. Otharwise-unaxplained pyramidal Wact signs, defined as pyramidal weaknass or clear pamologic mypemelladia jockding mild rellax asymmaty and
isalaled evtenstr plantar response)
[[] 10. Bilteral symmatric parkinsonism. The patient or caregiver mports bilaleral symplom onset with mo side predominance, and no side predominance is
obsarvad on abjective examination

Criteria Application:

1. Does he patent have parkhsonism, s defined by the MDS criteria? Yos [] No[]
It mo, neither probable FD nor clinically establshed PD can be diagnesed. If yes:

2. Are any abeolile exehusion criteria present? Yos[] Ho[]

I *yes,” neither prabable FD nor clinically estiblished PD can be diagnosad. f po:
3. Number of red flags resent
4. Number of supportive criteria present

5. Are thare al least 2 supportive criler and no red flags? Yos[] Ha[]
If yes, patient meets crilsina for clinically established PD. If no:

6. Are thare more than 2 red flags? Yos[] Ho[]
I "yes” probable PO camed be diagnosed. I ne:

7.k e number of red flags equal 1o, or less fan, e number of supportive criteria? Yes[] Hao[]

I yes, patient mests crleria for probable PD

Table 1 Revised? criteria for the clinical diagnosis of probable and possible
dementia with Lewy bodies (DLB)

Essential for a diagnosis of DLB is dementia, defined as a progressive cognitive decline of
sufficient magnitude to interfere with normal social or occupational functions, or with usual daily
activities. Prominent or persistent memory impairment may not necessarily occur in the early
stages but is usually evident with progression. Deficits on tests of attention, executive function,
and visuoperceptual ability may be especially prominent and occur early.

Core clinical features (The first 3 typically occur early and may persist throughout the course.)

Fluctuating cognition with pronounced variations in attention and alertness.

Recurrent visual hallucinations that are typically well formed and detailed.

REM sleep behavior disorder, which may precede cognitive decline.

One or more spontaneous cardinal features of parkinsonism: these are bradykinesia (defined as
slowness of movement and decrement in amplitude or speed), rest tremor, or rigidity.

Supportive clinical features

Severe sensitivity to antipsychotic agents; postural instability; repeated falls; syncope or other
transient episodes of unresponsiveness; severe autonomic dysfunction, e.g., constipation,
orthostatic hypotension, urinary incontinence; hypersomnia; hyposmia; hallucinations in other
modalities; systematized delusions; apathy, anxiety, and depression.

Indicative biomarkers

Reduced dopamine transporter uptake in basal ganglia demonstrated by SPECT or PET.
Abnormal (low uptake) *=iodine-MIBG myocardial scintigraphy.
Polysomnographic confirmation of REM sleep without atonia.

Supportive biomarkers

Relative preservation of medial temporal lobe structures on CT/MRI scan.

Generalized low uptake on SPECT/PET perfusion/metabolism scan with reduced occipital
activity = the cingulate island sign on FDG-PET imaging.

Prominent posterior slow-wave activity on EEG with periodic fluctuations in the pre-alpha/
theta range.

Probable DLB can be diagnosed if:

a. Two or more core clinical features of DLB are present, with or without the presence of
indicative biomarkers, or

b. Only one core clinical feature is present, but with one or more indicative biomarkers.
Probable DLB should not be diagnosed on the basis of biomarkers alone.
Possible DLB can be diagnosed if:
a. Only one core clinical feature of DLB is present, with no indicative biomarker evidence, or
b. One or more indicative biomarkers is present but there are no core clinical features.
DLB is less likely:

a. In the presence of any other physical illness or brain disorder including cerebrovascular
disease, sufficient to account in part or in total for the clinical picture, although these do not
exclude a DLB diagnosis and may serve to indicate mixed or multiple pathologies contributing
to the clinical presentation, or

b. If parkinsonian features are the only core clinical feature and appear for the first time at
a stage of severe dementia.

DLB should be diagnosed when dementia occurs before or concurrently with parkinsonism. The
term Parkinson disease dementia (PDD) should be used to describe dementia that occurs in the
context of well-established Parkinson disease. In a practice setting the term that is most
appropriate to the clinical situation should be used and generic terms such as Lewy body disease
are often helpful. In research studies in which distinction needs to be made between DLB and
PDD, the existing 1-year rule between the onset of dementia and parkinsonism continues to be
recommended.
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Weintraub D. “What's in a Name? The Time Has Come to Unify
Parkinson's Disease and Dementia with Lewy Bodies.” Mov Disord. 2023



How does NSD terminology coexist with
PD/DLB clinical diagnosis?

Most people with clinical symptoms or in clinical research will not have
biomarker data to determine if the cause of their symptoms is NSD or not.

For now, the designation of NSD will not change how people with PD or DLB
are treated therapeutically (not appropriate for clinical use).

For now, continuing to use the clinical definitions for diagnosis will be
appropriate in most patients, and in people enrolled in clinical trials when
biomarker data is not being used. We are not advocating for the abandonment
of the term Parkinson’s disease at this time.

Coexistence of NSD and clinical diagnoses in a contextually appropriate way
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From NSD definition to NSD staging
Purpose of staging

Provides a framework for therapeutic development across the
continuum from earliest stages to more advanced stages of NSD

Allows selection of patients with early biologically defined disease
for enrollment into clinical trials

Enables stage-dependent selection of endpoints for clinical trials in
these populations



NSD: an integrated staging system

<«— NSD Genetic risk <

R': Presence of low risk
genetic variants

v

Neuronal alpha-Synuclein Disease

RMH: Presence of high risk
genetic variants

Stage 0: Fully penetrant SNCA variant

Stage 1A/B: Biomarkers of pathology and dopaminergic dysfunction

Stage 2 A/B: Clinical signs and symptoms

Stages 3-6: Functional impairment
Stage 3: Stage 4: Stage 5:
Slight Mild Moderate
Anchors: Anchors: Anchors: Anchors: Anchors:
* Genetic risk * Fully * Asyn * Clinical signs * Emergence and worsening of functional impairment
variants — low penetrant pathology or symptoms
(RY) vs. high (R") genetic « Dopamine (non motor/
age adjusted risk variant dysfunction/ motor)
(SNCA) degeneration | ¢ No functional
impairment



Show me the data...



PPMI

Identify Biomarkers of PD
progression to accelerate
therapeutics to slow PD disability

» 1100 PPMI current

» Specific biomarker data set
e Standardization of data

300 Prodromal

acquisition and analyses Al
* Open access/Data sharing » 900PD
» 100 HC

» 2000 Prodromal PD —
Enrolled through
staged risk paradigm

Assessment of heterogeneity among participants in the
Parkinson’s Progression Markers Initiative cohort using
a-synuclein seed amplification: a cross-sectional study

v

> Subjects followed for 5
to 13 years

Andrew Siderowf*, Luis Concha-Marambio*, David-Erick Lafontant, Carly M Farris, Yihua Ma, Paula A Urenia-Hies-hguyen, Roy N Alcalay,
Lana M Chahine, Tatiana Foroud, Douglas Galasko, Karl Kieburtz, Kalpana Merchant, Brit Mo”enhaueuhn Seibyl,

Tanya Simuni, Careline M Tanner, Daniel Weintraub, Aleksandar Videnovie, Seung Ho Choi, Ryan Kurth, CFe wspei-Garcia,

Christopher S Coffey, Mark Frasier, Luis M A Oliveira, Samantha ] Hutten, Todd Sherer, Kenneth Marek, Guudao Soto, on behalf of the Parkinson’s
Progression Markers Initiativet

Lancet Neurol 2023; 22: 407-17

»

»

»

Study Synopsis

Motor assessment

Neuropsychiatric/
Neurobehavioral

Autonomic,

DaTSCAN. MRI -
imaging sub-studie

Digitad
Online PROs

»

»

»

»

»

»

DNA, RNA

Serum, whole blood and
plasma collected at each

CSF collected at baseline
and then annually

IPSC In

Skin biopsy

Samples aliquotted and
stored in central

Post-mortem tissue

»

»

»

v

>

Open-source data

> 10 M data
downloads

Biosamples
availalble; 200+
sample requests
via BRC

Ancillary study
opportunity

Subjects followed
for 5 to 18 years

Parkinson’s
Progression
Markers
Initiative



SAA in PPMI participants with Clinical symptoms present
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dopamine
on scan
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Siderowf et al Lancet Neuro 2023



{ Researc h News

Breaking News: Parkinson’s Disease Biomarker Found
April 13, 2023

The validation was carried out in some 1,123 samples of spinal fluid
contributed by PPMI participants over the years.

The assay proved amazingly accurate, with 93 percent of participants
with Parkinson’s having an abnormal test. (Very few tests for
neurologic disorders are over 90 percent sensitive for disease.)

The test was abnormal in less than 5 percent of people without
Parkinson’s.

Siderowf et al Lancet Neuro 2023



SAA in PPMI participants at risk for PD but with
no motor symptoms yet
(previously called Prodromal)

Hyposmia RBD
Normal
dopamine
on scan 139
Re;
E 104 ¢
2 %
g °
E, ..8 O: o 0. °® O o
Low ,n."' o, ©
dopamine °° 34 . .
on scan *
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Siderowf et al Lancet Neuro 2023



In a small group of patients, the test accurately
predicted what we found at autopsy

» Of the 19 people who have passed away and donated their brain
to research, all 19 have confirmed the accuracy of the SAA assay.

» 17 participants were SAA positive in the CSF at the time of PD
diagnosis and all had a-synuclein Lewy body pathology at autopsy

» 2 participants were SAA negative in the CSF at the time of
diagnosis and neither of them had a-synuclein Lewy body
pathology at autopsy



Can this test only be done with CSF?

Right now, yes. The test can only be done on CSF.



In people with PD, alpha-synuclein can be

found in other parts of the body

Appendix
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SAA in Skin

* Skin biopsy is simple, quick requiring minimal expertise and is well
tolerated

(]

Punch biopsy | Packing with gel foam (no
sutures required)



Relationship between CSF and Skin

31 patients with a-synucleinopathies vs 38 patients with non-synucleinopathies

CSF SAA Skin SAA
Sensitivity /8% 86%
Specificity 100% 80%
Accuracy 96% 82%

Donadio et al. In Vivo Diagnosis of Synucleinopathies: A Comparative Study of Skin Biopsy and RT-QuIC. Neurology. 2021. 18;96(20)



Accuracy of asyn SAA in peripheral specimens for PD Dx

CSF: 90%!
Olfactory Mucosa: 55%?
Submandibular Gland: 52%* Saliva: 70%°

Skin from the neck: 78%-

Colon: 47%°

Values shown are (informally) estimated Youden indices.
1 Siderowf

2 Perra

3 Vivacqua

4 Chahine

5 Kuzkina

6 Fenyi



Should | get this test done?



Should | get this test done? No.

For people who already have a diagnosis of PD, the information from

the test will not change anything about your current treatment
options or care.

While the results from skin biopsy look promising they are not
approved yet, so they are only available through research.

The additional hassle of the test from CSF after lumbar puncture, and
cost of the test (51000, and not yet covered by Medicare or any
insurance), are not worth it right now.



If | shouldn’t do the test, why is it a big deal?



» This finding helps patients today because it
has energized many big pharma (and start-up)
companies to be interested in drug
development for people with PD.

»Pharma companies can be more confident
that the people who are enrolled in clinical
trials have the underlying biology that is being
targeted by their drug.



If | have this test, and the result is negative,
what does that mean?



If | have this test, and the result is negative,
what does that mean?

The test is wrong (false negative)

You have Parkinsons, but not the kind caused by neuronal synuclein
(Lewy Bodies).
A third of people with Parkinsons caused by a LRRK2 gene mutation will not
have neuronal synuclein at autopsy (<2% of all people with Parkinsons)

You might have a different cause of parkinsonism (multiple system atrophy,
progressive supranuclear palsy, corticobasal degeneration)



Should people ‘at risk’ for Parkinson’s or my
family members get the test done?



Should people ‘at risk’ for Parkinson’s or my
family members get the test done?

No

The test has not been well validated yet in people who do not have
any symptoms. Researchers are working on this, but right now we
don’t know if a positive test in a person completely asymptomatic is a
‘false positive’ or a ‘true positive’.

If we get a positive test in someone without any symptoms and it is a
‘true positive’, we do not know when they will develop symptoms.
Researchers are working on answering this question as well.



The Future

* Consider participating in research studies focused
on understanding biomarkers that can help us
find better treatments for Parkinson’s disease.

DID YOU KNOW
» 30% of all clinical trials fail to recruit a single person
» 85% of clinical trials face delays due to limited participation
» Fewer than 10% of Parkinson's patients ever take part in trials, despite overwhelming interest in working
with scientists to help speed treatment breakthroughs



The Healthy Brain Aging Study

 NIH funded since 2015

e Goal is to understand mind and memory problems in Parkinson’s disease,
Alzheimer’s disease and Aging

* People with Parkinson’s disease who do not have memory problems and who have
mild to moderate memory problems.

* People with a diagnosis of dementia with Lewy bodies

* We are also recruiting non-Parkinson’s disease participants to understand age-
related memory changes.

* 3 days the first year, then 1-2 days/year
* Research coordinator: Veronica Ramirez 650-721-2409 adrcstanford@stanford.edu

9 Stanford SA'D'R’C
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PPMI: Parkinsons Progression Biomarker

Initiative

http://www.ppmi-info.org/

* Recruitment in the Bay Area is at UCSF
https://clinicaltrials.ucsf.edu/trial NCT04477785

* A diagnosis of Parkinson disease for 2 years or less at Screening.

* Not expected to require PD medication with at least 6 months

from Baseline.

Parkinson’s | g
Progression B m"_‘:::}‘“ o
Markers FOR PARKINSON’S RESEARCH

Initiative


http://www.ppmi-info.org/
https://clinicaltrials.ucsf.edu/trial/NCT04477785

The role of gut microbes in the
pathogenesis of Parkinson’s disease

Study lead:

Bianca Palushaj (neurology resident)
Study PI:

Dr. Ami Bhatt

Bhatt Lab Study Coordinators:

Meena Chakraborty Erin Brooks
PhD Candidate Research Assistant
mchakra@stanford.edu efbrooks@stanford.edu




Stay Up to Date on Research

https://med.stanford.edu/neurology/divisions/md/clinicaltrials.html#parkinson s

(or google Stanford Parkinson’s Clinical Trials)

https://clinicaltrials.ucsf.edu/parkinsons-disease



https://med.stanford.edu/neurology/divisions/md/clinicaltrials.html#parkinson_s
https://clinicaltrials.ucsf.edu/parkinsons-disease

Conclusions

NSD as a biological definition is based on transformational ability to
measure PD/DLB biology in living people

NSD is strongly data supported and data driven

Adoption of NSD and the associated integrated staging system (ISS)

will enable
Selection of patients with early biologically defined disease for clinical trials
Stage dependent selection of endpoints for clinical trials in these populations
Transition to true disease prevention paradigm in therapeutic development

NSD-ISS will evolve as new biomarkers are developed / validated but
NSD-ISS provided the framework and construct that can be adapted /

expanded
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