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Booth Gardner Parkinson’s Care Center
EvergreenHealth Neuroscience Institute

* Leading Parkinson’s care in a community-owned
health system
* Founded as partnership between NWPF and
EvergreenHealth
* Doors opened July 2000
* Over 2,000 PD patients per year
« Comprehensive services co-located in a single site:
* Neurology
* Neurosurgery
* Neuropsychology
* Rehabilitation Services — PT/OT/SLP
* Social Work
* Research/Clinical Trials




“l see lots of news on Facebook, but | don’t know what’s real”
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Our Goals Today

Assess Reliability

Assess Importance

N

Determine how trustworthy the Distinguish “curious,” “interesting,”

information is.

Build a shared toolkit and
common language

and “important.”

Enhance communication Empower you to gain

and partnership knowledge about PD and
ultimately drive care
advancements
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How Medical Knowledge
Develops

The journey from lab discovery to
proven treatment

Practice Together With Real
Examples

Walk through actual PD research
headlines as a group
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A Reality Checklist:
5 Questions Critical Readers Ask

A pocket checklist you can use on
any headline, article, or social
media post

Where to Find Reliable
Information

Trustworthy sources




01. How Medical Knowledge Develops:

From Stories to Studies to Trials

Observations — of people’s experiences or population effects — lead to ideas (hypotheses);
trials attempt to demonstrate whether those ideas are true.

S 2 (B Epidemiological Studies Treatment Pipeline
Reports

Personal experience Population patterns Controlled experiments

A patient or doctor notices Studying thousands of Comparing treatment to
something unusual — a people can show two control is the only design
single story shows that it things are linked, although that can show whether a
happened, but not why. not necessarily whether treatment actually works.
“My tremor improved after one caused the other. “The drug slowed motor

a new treatment.” “Pesticide exposure linked decline vs. placebo.”

to higher PD rates.”

Science is the process of becoming progressively less wrong.
-Paul Grobstein




01. How Medical Knowledge Develops:

The Treatment Development Pipeline

The journey from idea to proven treatment is long and full of failure.

Lab Animal Phase 3 FDA Clinical
Discovery Studies (Efficacy) Review Practice

Basic Science Research Clinical Trials
Pre-Clinical Trials

Key insight:
~90% of drugs entering clinical trials never reach approval. Not every idea is a good one, but this system allows
us to be confident that the treatments that make it through are safe and really do work for most people




02. The Five Questions — A Pocket Checklist

Anecdote, population, or
What stage is this? treatment development?
If clinical trial, what phase?

. How many? How much were
?

Who was studied? they like you?
Understanding the placebo

Was there a comparison group?
P group effect

. Testing a biomarker, a rating scale,
What was measured, and how certain §ab . ng
or something noticeable in real

are we about the results? life?

Medical journal, news article,

Who'’s telling me, and why? company press release, or
supplement ad? -




Question 1: What stage is this?

124

“Curious” vs “Interesting” vs “Important

Phase 3 FDA Clinical

Lab Animal Phase 1 Phase 2
Practice

Discovery Studies (Dosing) (Safety) (Efficacy) Review

Interesting Important

~ o Early studies suggest possibilities, but may not be
10 /0 reliable or replicable
This question helps us understand where a potential

of drugs entering clinical treatment actually stands.
trials get approved




Question 2: Who was studied?

Sample size and applicability

How many were studied? How much like you?

Sample size Applicability / generalizability

Small studies (10-50 people) can hint at an Check age, sex, stage of PD, ethnicity, and
effect but often don't hold up. other conditions of participants.

Larger trials (hundreds to thousands) give A result in 40-year-olds with early PD may not
more reliable answers and are more likely to apply to a 70-year-old with advanced PD.
reveal rare side effects. The more similar they are to you, the more it
More participants = more confidence. applies.

 Sample size: More participants = more confidence
* Applicability: More similar to you = more applicable



Question 3: Was there a comparison group?
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* A comparison group ensures the effect we see is from the treatment itself,

not the placebo effect.




Question 4: What Was Measured, and How Certain Are We?

Biomarker Clinical rating scale Real-world outcome

A blood test, brain scan, or A clinician scores symptoms An effect noticed in daily life
other lab measure. *  MDS-UPDRS most used * Patient-reported (e.g. PD
* Objective and precise * Standardized and Motor Diary); OR
* May not yet predict how validated * Tech-measured (e.g. gait
you feel or function » Still, partly subjective: analysis)
small changes may not be * (Closest to what matters
meaningful * Harder to measure cleanly

° Surrogate outcomes vs. Patient outcomes

capture the earliest stage of disease
* Significance and effect size

* Measuring something in real life is more meaningful, but much less precise and won’t

* A small effect in a small study tells you much less than a large effect in a large one.



Question 5: Who's Telling Me, and Why?

Practice Skepticism, but Beware of Cynicism

Peer-Reviewed Journal Patient Advocacy Non-Profit

e Highest standard Mission-driven and patient-
* Reviewed by independent experts focused

before publication May favor research they fund, but
* Not all journals are peer-reviewed information is reliable

Company Press Release Blogs or Ads

* Designed to maximize positive Selling a product
coverage. Testimonials as primary evidence

* May emphasize positives and Published studies, if any, are often

downplay negatives small and unreliable I




Question 5: Who's Telling Me, and Why?

* Conflicts of interest
* Sources may have goals other than sharing information
 These may lead to misleading claims
* Multiple motivations may exist in the same source

* Provenance of information

* Game of telephone!
* |nformation closer to the source is more reliable

* |dentification of self-bias

* Everyone inherently trusts some sources more than others
e In particular, testimonials are POWERFUL

* Ask the same questions of every source, including the ones you trust.




03. Let’s Practice!




Dietary supplement coenzyme q10 shows promising results in
trial for slowing early parkinson’s disease I

By Jonathan Weil

December 2, 2002

What stage was this?

New York, NY (December 2, 2002) - A widely available dietary supplement,
* Treatment development

phase 2

(although not stated in the a rticle) coenzyme Q10, has shown promising results in a clinical trial involving 80
* Who was studied? How like you? patients with early Parkinson’s disease, according to a recent article in the
) ?g |§f§ |F:)’ IS) with early PD (may not apply ”Archives of Neurology.” In the trial--a multicenter, randomized, placebo-

* Was there a comparison group? controlled, double-blind, and dosage-ranging trial--coenzyme Q10 was shown

* YES —double-blind, placebo-controlled

g\r{Q ?J] szes SrlTl ?g ps ured, and how certain progression of the neurological disorder. And it was clearly dose-dependent -

to be safe, well-tolerated, and significantly effective in slowing the

* Clinical rating scale (UPDRS) that is, the larger the dose, the greater its effect.
 Significant effect size but small study

Who's telling me, and why?
* Academic research sponsor (Cornell

University)
« To shar% news, and promote Cornell’s Curious? {Interesting?) Important?
researc




What stage was this?
* Treatment development, phase 3

Who was studied? How like you?
* 600 people with PD

Was there a comparison group?
* YES

What was measured, and how
certain are the results?

* Clinical rating scale

* High certainty

Who's telling me, and why?
* Non-profit (AlzForum)
* To share news, and drive views

I Coenzyme Q10 Strikes Out in Phase 3 for Parkinson’s I

31 Mar2014

Coenzyme Q10 treatment does not slow the progression of Parkinson's disease (PD). This was the
disappointing conclusion of a Phase 3 clinical trial designed to test the disease-modifying potential of
the drug, CoQ10 is an antioxidant that supports mitochondrial function. The results, published March
24 in JAMA Neurology, come on the heels of a promising Phase 2 study, but also amid negative
outcomes from other small trials of this compound. The large, multicenter trial, called "QE3," likely
puts an end to hopes of using coenzyme Q10 to treat sporadic PD, said Flint Beal of Weill Cornell
Medical College in New York, the trial's lead investigator. “We are quite disappointed, but we can't
argue with the data," he told Alzforum.

“I'mreally puzzled by it—the QE2 trial looked so good," said David Simon, the lead trial investigator at
Beth Israel Deaconess Medical Center in Boston. “But there’s a reason why we do not move directly
from small Phase 2 studies into clinical practice. They don't always replicate."

Curious? Interesting?



Breathing Low-Oxygen Air

Improves Parkinson’s
Symptoms in Mice

A low-oxygen environment — similar to the thin air found at Mount Everest base camp — can

What stage was this?

e . protect the brain and restore movement in mice with a Parkinson's-like disease, according to
e Preclinical, animal study

a new study led by scientists at Harvard Medical School, Massachusetts General Hospital, and

* Who was studied? How like you ? the Broad Institute of MIT and Harvard.
* Mice
Was th . 5 The findings, published Aug. 6 in Nature Neuroscience, suggest that cellular dysfunction in
[ ]
as there a comparison group: Parkinson'’s disease leads to the accumulation of excess oxygen in the brain, which in turn
" YES fuels neurodegeneration.
* What was measured, and how certain
are the results? The results hint that reducing oxygen intake could prevent or even reverse Parkinson's
e Biomarker: Cell survival in mouse brains  symptoms. However, mice are not humans, and more research is needed to verify whether the
(high certainty, may not apply to same mechanism is at work in people with the disease.
humans)

Who's telling me, and why?

* Academic research participant (Harvard
University)

e To share news, and promote Harvard’s
research

Interesting? Important?




< Parkinson’s Research News A Save for later

Stem Cell Therapy for Parkinson’s Given
Limited Approval in Japan

March 11, 2026

What stage is this?

* Treatment development, phase 2, but in

limited practice

Who was studied? How like you?

7 people with PD, ages 50-69

Was there a comparison group?

What was measured, and how certain

NO — all knew they were receiving
treatment (“open-label”)

are the results?

e “potential clinical benefits” - uncertain

Cell survival - certain

Who's telling me, and why?

Non-profit advocacy (MJFF)

“to accelerate the next generation of
Parkinson’s disease (PD) treatments.”

What is Raguneprocel?

Raguneprocel is a stem cell-based dopamine neuron replacement therapy
made from donor cells that are developed in the laboratory into dopamine-
producing neurons. These lab-grown neurons are surgically transplanted
into the putamen, a region of the brain involved in movement control that is

affected in Parkinson’s disease.

The therapy was evaluated in a Phase I/II clinical trial at Kyoto University

Hospital involving seven people with Parkinson’s disease between the ages
of 50 and 69. Participants were followed for 24 months after
transplantation. Among the six patients evaluated for motor outcomes, four
showed potential clinical benefits when off medication and five when on
medication. Brain imaging demonstrated dopamine production from the
transplanted cells in the putamen. Researchers concluded that the
transplanted cells survived, produced dopamine, did not form tumors and

showed signs of potential clinical benefit.

?

Curious? Important?




No pills for Parkinson's Disease | Why 58-year-old patient chose Stem Cell Therapy?
%ﬁ Swiss Medica Clinic
12.4K subscribers

2.1K views 1 year ago STEM CELLS TREATMENT CLINIC | SWISS MEDICA
Stem Cell Therapy for Parkinson's Disease: htips://swissmedica.link/stem-cell-th...

Swiss Medica Clinic at social media: ...more Stem Cell Transplant for Parkinson’s Disease: Infusion, Not Surgery
e \What sta ge is this? At Swiss Medica, a stem cell therapy clinic in Serbia, the term “stem cell transplant” refers to a
R minimally invasive infusion of stem cells, not a surgical procedure. MSCs are typically
Anecdotal
) ] introduced into the body through an intravenous (IV) drip or a lumbar puncture injection into
* Who was studied? How like you ? the cerebrospinal fluid (intrathecal administration). No general anesthesia is required.
* 1 person ... sort of?
* Was there a com parison grou p? PARKINSON'S DISEASE :
* No FROM 28 PILLS A DAY | sg@{
* What is being measured? How }ﬂESIIEyIYGELL R 2
certain? —_
* Patient satisfaction, and not at all P
° W h OIS te | | i ng m e’ a n d W hy? Rocco from Australia Parkinson's Treatment with Stem Cells

* A Medispa in Serbia
« To make money Jus? Interesting? Important?




First patient treated in pivotal
trial of Parkinson’s cell therapy

e \What sta ge is this? BlueRock begins phase 3 study of bemdaneprocel in Parkinson's disease
* Treatment development, phase 3 BlueRock Therapeutics has dosed the first patient n its pivotal phase 3 trial of bemdaneprocel,
e Who will be studied? ar? investigational c.eII thgrapy for Parkinson s'dlsease. The exPDite-2 stgfiy is the first phase 3
) trial of an allogeneic pluripotent stem cell derived therapy for the condition.
* 102 people with PD
e |sthere a com pa rison group ? The multicentre, double-blind trial will enrol around 102 participants. It compares

bemdaneprocel with sham surgery control and will assess efficacy, safety and overall impact.
The primary endpoint is change in ON-time without troublesome dyskinesia at week 78,

Whatis being measured? adjusted for a 16-hour waking day.
* Clinical rating scales

* YES — sham surgery control

Secondary endpoints will evaluate movement, non-motor symptoms, safety and tolerability,
alongside measures of daily living and quality of life. The trial builds on phase 1 data showing

Who's tellin g me, an dw hy ? good tolerability and encouraging trends in motor function at 24 months post-surgery.

* Pharma Times ) . B
* To share news, and drive views Curious: Interesting:

* Real-world patient-measured outcome




Phase 1 exPDite Trial Results

Study Overview

Open-label Phase 1 trial in 12 patients with Parkinson's
disease

Low-dose (n=5) and high-dose (n=7) cohorts

Key Results

F-DOPA PET scans showed increased dopamine activity in
the putamen (the brain region where the cells were
implanted) at both 12 and 18 months after transplantation.

This increase is evidence that the transplanted dopaminergic neurons
survived and were functioning.

Motor symptom improvements observed, especially in the
high-dose cohort

No graft-induced dyskinesias reported

Conclusion: Favorable safety profile and proof-of-concept
supporting further clinical development.

BlueRock Therapeutics (Bemdaneprocel)

Extended Data Fig. 4. PET images of *®F-DOPA PET uptake signal in the two dose cohorts.

= Mean image of '®F-DOPA uptake (low dose)
Slice 23-32

Baseline

12 Month

18 Month

Baseline

12 Month

18 Month



* BlueRock Therapeutics (Bemdaneprocel)

Phase 3 expedite-2 Trial Rationale

Bemdaneprocel (stem cells) replace
the dopamine producing neurons
that are lost in PD.

These dopamine-producing nerve cell
precursors come from human
embryonic stem cells and develop
into mature dopamine neurons after
being implanted.

In surgery, these nerve cell
precursors are placed into the brain
of someone with PD. Once
transplanted, they may rebuild
damaged brain connections and
help restore motor and non-motor
function to patients.

Bemdaneprocel
Stem cells are for surgery

sourced one time o

218

Stem cells are reproduced —
to create a cell “bank”

Bemdaneprocel is created
from the cell bank, frozen,
and stored for use

Inserted into the putamen
in the brain




What stage is this?
* Epidemiology (Population study)

Who was studied?
e 419 Minnesotans with all stages of PD

Was there a comparison group?
* YES - 5,000 neighbors w/o PD

What was measured? How certain?

* Clinical outcomes (estimated exposure to
golf courses and diagnosis of PD)

* High certainty due to precision of data,
sample size, and effect size, but
retrospective

Who's telling me, and why?

e Parkinson’s Foundation

* Share news

Golf Course Pesticides, Drinking I
Water & Parkinson’s Risk

Using medical records from 1991 to 2015, researchers pinpointed 419 Minnesotans with a
Parkinson's diagnosis and compared them to a group of more than 5000 neighbors who
were alike in age, sex, race, and residential area with no history of PD.

For every person in the study, researchers measured how close they lived to the nearest
golf course, then overlaid addresses onto maps showing city water-service districts, well
water depths and locations, and areas where groundwater is more easily polluted.

Those living within one mile from a golf course were 2.26 times more likely to be
diagnosed with PD compared to those living 6 or more miles from a course. The odds of
PD diagnosis decreased by 9% for each mile of distance from a golf course.

People living in a public-water district with one or more golf courses had almost double
the odds of developing Parkinson's compared to those without a course, and about 50%
higher odds than those using private wells.

Interesting? @




News | Articles | April 19, 2024
Parkinson Gene Therapy AB-1005 Continues to Show
Promising Results at 18 Months

Author(s) Marco Meglio

Newly presented data from a phase 1b study (NCT04167540)
assessing AskBio's investigational gene therapy AB-1005 in

What stage is this?

* Treatment development, phase 1 patients with Parkinson disease (PD) showed that the therapy

Who was studied? met its primary end point of successful putamen coverage
e 11 people with mild and moderate PD and was safe over an 18-month period. Although the study

Was there a comparison group?

* NO - everyone got treatment

* Open label — everyone knew they got
treatment: risk of placebo effect

was small scale, with only 11 patients included, both mild (n

= 6) and moderate (n = 5) forms of PD experienced
improvements in ON and OFF time with AB-1005."

What was measured?
» Patient-rated clinical outcomes (diary)
* Clinical rating scales (UPDRS)
* Biomarkers (DaTScan)

Who's telling me, and why?

. Important?
* Neurology Live, a neurology news source

Curious?

Interesting?




REGENERATE-PD: Gene Therapy
Sponsor: Asklepios Biopharmaceuvutical : Phase-2

Overview

<2

transcription translation folding
é > > —_—
protein

amino acid chain
RNA

+ Phase 2 study to evaluate the safety and efficacy of AAV2-
GDNF delivered surgically to the putamen;

+  Expecting to enroll 87 study participants with moderate PD with
motor fluctuations on levodopa therapy.

Study Intervention v" AAV2-GDNF infusion during surgery via reflux
resistant cannula

+ Single dose bilateral image-guided infusion of AAV2-GDNF v Minimally invasive surgery
(gene therapy) into putamen

v No indwelling hardware, repeat
administration, or maintenance

Control Surgery (Randomized 1:1)

+ Bilateral partial burr/twist holes without dural penetration

Study Duration
¢ 48 months with 19 visits;
« fravel to surgery site for intervention;

« screening visit and follow-up visits for safety and efficacy at
EGH Research




NDA Filed for Tavapadon as Once-Daily Oral Therapy for

Parkinson Disease
Author(s) Matt Hoffman

What sta ge is this? AbbVie has submitted a new drug application (NDA) to the

* Treatment development, FDA Review FDA for tavapadon, its investigational selective dopamine
. D1/D5 receptor partial agonist, for the treatment of
Who was studied?

* >800 people with early PD
* >500 people with moderate PD

Parkinson disease (PD)." The application is supported by data
from the phase 3 TEMPO program, which demonstrated

symptomatic improvements across multiple clinical trials.?>

Was there a comparison group?

Three randomized, placebo-controlled phase 3 trials—
* YES — placebo-controlled

TEMPO-1 (NCT04201093) and TEMPO-2 (NCT04223193),

* What was measured? How certain? which evaluated tavapadon in early-stage PD; and TEMPO-3
¢ Clinical ratin g sca les (NCT04542499), which assessed its use as adjunctive therapy
* Real-world patient outcomes to levodopa in patients with motor fluctuations—provided
* High certainty supporting data. Additionally, an interim analysis from

Who's telling me, and why?

e AbbVie press release (drug mfr . .
P (drug mfr) Curious? Interesting?
* To share news and promote drug




FDA Approves New Infusion-based
Treatment for Parkinson’s

In a Phase 3 study, the treatment provided roughly three

What stage is this?

e Treatment development
* Phase 3/FDA approval, now in practice

Who was studied?

e 141 people with moderately advanced L , _
PD (at least 400 mg levodopa/day, 2.5 milligrams/day (mg/day) of levodopa equivalents but still

hrs OFF time/day) experiencing inadequately controlled motor symptoms, such as

Was there a comparison group? tremor or issues walking. Participants had at least 2.5 hours of
* YES — placebo group, blinded

additional hours of “on” time for people with advanced

Parkinson’s.

The study admitted people who were taking a minimum of 400

“off” time (when symptoms are not well-controlled) each day.

What was measured? How certain?
* Patient-rated clinical outcomes

Who's telling me, and why?

, Interesting? I
* Various sources




Subcutaneous foslevodopa-foscarbidopa (Vyalev®)

* Replaces oral C/L

* Reduced OFF time by 2 hours more than oral C/L

* Improved ON time without troublesome dyskinesia
by 2 hours

*  Most common side effect was skin
infection/inflammation (~30%)




04. Where to Go for Reliable Information

Non-profits PD News Sites Professional Sources Your Neurologist
* Michael J. Fox * Parkinson’s News *  PubMed.gov Despite time
* Parkinson’s Fdn Today * ClinicalTrials.gov constraints in visits, |
* American PD * Neurology Live enjoy learning about
Association new research from
* NW Parkinson’s patients, particularly
Foundation when we share this

context




05. The Summary Evergregﬁl—lealth

Anecdote, population,

. . lab/animal study, or
What stage is this? clinical trial?

If trial, what phase?

* Be a skeptic, not a cynic
* Five-question checklist
* First question is primary
* News worth paying attention to:
* Environmental factors in PD (Golf
Courses)
» Stem Cell Therapy (BlueRock trial)
* Gene Therapy (AskBio trial)
* Tavapadon FDA Review
* Partner to advance health science
* Share knowledge
* Participate in research studies
* Support organizations dedicated to
care, education, and research

How many? How much

iad?
Who was studied? were they like you?

Was there a comparison Understanding the
group? placebo effect

Biomarker, rating scale,

What was measured? :
or real-life change?

Journal, news article,

Who's telling me, and why?
g me, v press release, or ad?

ElENEERNES

EH Research EH Neuroscience




% EvergreenHealth

Hype vs Hope

Who are you going to believe: me, or your own eyes?

-Groucho Marx



