


LEVEL SET:
PARKINSON'S!

Neurological disease

Affects over 8.5 million people

Current treatment options:

» Dopamine agonists (Levodopa/carbidopa)

» Surgical brain stimulation

Unmet needs:
* Symptom management — no cure

* Preventive action



PARKINSON'S DISEASE




PD INFO/

* Primary parkinsonians
» Parkinson’s disease
« Parkinson’s plus syndromes

 Neurodegenerative

« Dopamine deficiency

» Advanced symptoms typically occur
after 10 years




PD is commont
« 100-200 people out of 100,000

15 new cases out of 100,000
people every year

* Onset of PD usually occurs at 65-70
years of age

* Onset before age of 40 seen in less
than 5% of cases




CAUSE AND RISK
FACTORS - PD INFO

* Root cause of Parkinson’s is
a lack of dopamine

generating brain cells’

» Risk factors!
* Age
 (Gender

e Genetics



DISEASE PRESENTATION®
- PD INFO

» Cardinal signs

e Tremors

Q

o Stiffness

» Postural instability

 Slow movement —— —



m Motor symptoms

Rigidity

Freezing of gait
MORE SYMPTOMS Dyskinesias
OF PARKINSON’S? Masked face

m Non-motor Symptoms

PD INFO

Parkinson’s disease psychosis
(PDP)®é

Depression/anxiety’




COMPLICATIONS OF PARKINSON'S - PD
OVERVIEW

Infection Inability to swallow Dangerous accidents



UNMET NEEDS OF PD TREATMENT

Neuroprotection/regeneration3 Low concentration of drug
effectiveness®
No current treatment options address the Blood-brain barrier




DIAGNOSIS OF PD?®

STEP 01



PD PATHOLOGY - WHAT’S
HAPPENING IN YOUR
BRAIN

» Gradual loss of dopamine-generating
cells in the brain in a region called the
substantia nigral

» Misshapen proteins called lewy bodies
interfere with the substantia nigral©




DOPAMINE

Not just the brain’s
“feel-good”
chemical




ALL ABOUT DOPAMINE!!

 Produced in our brains

« Commonly thought of as the "feel-
good” chemical. But that's an
oversimplification.




IN THE BRAIN
ALL ABOUT DOPAMINE!®! ‘ .

* Motivation

* Mood regulation
« Cognitive function

* Movement



DOPAMINE IMBALANCES!!

In the brain In the body



Too much

Impulsive behavior
Mania
Aggression

Paranoia/anxiety

IN THE BRAIN!!

Too little

Motor impairment
Bradykinesias
Loss of concentration/motivation

Depression/anxiety




 (lissues

IN THE BODY!!

Too much W\ ’ Too little

Nausea/vomiting \ » (Constipation
Impaired kidney function

Elevated heart rate Hypotension



TREATING PARKINSON'S




STANDARDS OF CARE FOR PD?
\ 7
o] |

Dopamine agonists* (orally administered)

. Carbidopa/Levodopa Deep brain stimulation (surgical)

*A dopamine agonist mimics the effects of
dopamine on the brain



BLOOD-BRAIN
BARRIER:s

« Physical barrier

» Regulates what can enter
brain from blood stream




TREATING PARKINSON'S-
DOPAMINE

* Dopamine cannot cross the blood-
brain barrier

» Levodopa can cross the blood-brain
barrier?

* Turned into dopamine by the body




TREATMENT OPTION:
CARBIDOPA/LEVODOPA




TREATMENT OPTION:
CARBIDOPA/LEVODOPA?

* Levodopa

* Dopamine agonist
* Pre-cursor of dopamine

*  Symptom mitigation
Levodopa does not slow the progression of PD

As PD progresses, patients will require higher
doses of levodopa

« Carbidopa

» Boosts efficiency of levodopa dosage

Not perfect!




TREATMENT OPTION:
LEVODOPA/CARBIDOPAS

* Pros:

» Alleviates disability and discomfort
» Cost effective

» Standard of PD therapeutics

 Cons

* Only addresses symptoms
* Requires gradual increase in dosage

» Side effects occur




ADVERSE EFFECTS OF LEVODOPA/CARBIDOPA!S

T a®
f D

The “on/off effect” Nausea/vomiting Elevated heart rate Anxiety, hallucinations, agitation
(Tachyarrhythmias)



TREATMENT OPTION: CARBIDOPA/LEVODOPAS

MECHANISM OF ACTION

Levodopa

. Levodopa converted to dopamine

. Replacement of dopamine

. Stimulation of dopamine receptors

. Dopamine metabolism inhibition48

Carbidopa

. Blocks the conversion of levodopa into

dopamine outside the brain

. Increases the amount of time it takes

Levodopa to decay in the body (from
around 50 minutes to 1.5 hours)

. **Only works outside the brain**



LEVODOPA/CARBIDOPA LEAF
COLLECTING ANALOGY
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Leaves = Levodopa
Cardboard box = Carbidopa




Levodopa | Dopamine!




RYTARY:
LEVODOPA/CARBIDOPA TREATMENT




STARTING RYTARY!4

One of two routes:

1. Patient’s who took IR CD/LD in the past

« RYTARY dose based on old
regimen

* Dose will be different.
2. Patient’s who are new to treatment

* Prescribed standard dose of

!
!

23.75mg/
95 mg"

36.25 mg/
145 mg"

48.75mg/
195 mg"

61.25mg/
245 mg"

RYTARY



2X reduction in “off” time 1 hours greater increase
during waking hours + M In “on” time per dose™*

Percentage of “off” time with IR CD/LD: o 1.8 hourswith RYTARY
« Start of study:
« 36.0% of waking hours * 0.8 hourswith IR CD/LD
* End of study
+ 29.8% ofwaking hours Better movement controls
Percentage of “off” time with Rytary: After switching to RYTARY

« Start of study
« 36.9% of waking hours




RYTARY COMPETITOR
COMPARISONS14:19

Distinguishing Factors
» Fewer doses per day
» Less “off time”

» Less dopamine build up in the body

> Fewer side effects
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RYTARY DISTINGUISHING FACTORS !4

1/3 contains immediate 2/3 contains extended release
release beads that beads that, when combined with the
start working quickly IR beads, work up to 4 to 5 hours

v
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IMMEDIATE R LRSS EXTENDED
RELEASE RELEASE




MOST COMMON SIDE EFFECTS — RYTARY!4

Nausea/vomiting e
eadache



FUTURE

DIRECTIONS

Lion’s mane mushroom




HERICIUM ERINACEUS
LION'S MANE?2?




HERICIUM ERINACEUS
LION'S MANE??

 (Can cross blood-brain barrier

« Studies suggest:
 Neuroprotective

« Neuro-generative

 Preventive
 (Consistent use over time

for most successful
outcomes




QUESTIONS?
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