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Spotlight on Parkinson's Disease:
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MOTOR MANIFESTATIONS OF PARKINSON'’S DISEASE (PD)

BradyklneSIa
Most characteristic clinical hallmark of
PD

* Slowness in ADLs, movement,
reaction times

* Impairment/breakdown of fine motor
movement

» Soft, hoarse, monotone voice
* Masked facies
* Reduction of armswing (loss of
automatic movement)
* Reduced stride length (dragging foot)
Micrographia (small handwriting)
R|g|d|ty

* Increased resistance throughout range
of movement

» Cogwheeling if underlying tremor
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Rest Tremor
* May begin in one finger then gradually
spread to the hand; may experience
an internal tremor

* Though 32% of PD pts never manifest
tremor

Postural Instability

« Common cause of falls, hip fractures

« Festination — chasing center of gravity
Freezing

» Sudden, transient inability to move

»  Motor blocks, a form of akinesia

« “stutter steps”

OVERVIEW OF DOPAMINERGIC MEDICATIONS

L-DOFA

Carbidopa/Levadopal;
(Sinemet, Stalevo,
Rytary, Inbrija)

MAQO-B inhibitors:
Rasagiline (Azilect)
Selegline (Eldepryl)
Safinamide (Xadago)
COMT inhibitors:
Entacapone (Comtan,
Stalevo)

Opicapone (Ongentys)

Levodopa, M ﬁ Dopamine

aka DOPAMINE

Receptors

Daopamine
Agonists

Pramipexole (Mirapex)
Ropinirole (Requip)
Rotigotine
(Neupro patch)
Apomorphine (Kynmobi)
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CHANGES IN LEVODOPA RESPONSIVENESS OVER TIME
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CHANGES IN LEVODOPA RESPONSIVENESS TERMINOLOGY
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* ON time = feeling well, muscles are loose, movements are smooth
» OFF time = feeling stiff, rigid, stuck, frozen, slow, fatigued

« DYSKINESIAS = abnormal involuntary movements (does not include
tremor)

* Non-motor fluctuations
« Within 5 years of treatment with levodopa:
* 50% of patients experience dyskinesias, but only 20% find them

* About 40% of patients experience troublesome on-off fluctuations
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EVALUATING FOR MOTOR FLUCTUATIONS
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LONGER ACTING LEVODOPA

* Controlled-release (CR) carbidopa/levodopa: 25/100; 50/200
+ Extended-release carbidopa/levodopa: Rytary

L - Immediate Release
= 23.75/95 oo = ~Extonded Relaase Component 1
= 36.25/145 - Fiommmotnemstery s
= 48.75/195 5
= 61.25/245 §
= Combination of two components with different B
time release

= Can be opened and sprinkled onto applesauce
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Mittur et al., 2017
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EVEN LONGER ACTING LEVODOPA

* Duopa (levodopa intestinal gel infusion)
= Reduces OFF time ~ 2 hours vs placebo
= 16-hour administration via a cartridge into a PEJ tube
= Bypasses the stomach
= Same benefit as levodopa, but a smoother concentration over the course of the day

= Complications include tube malfunction, ileus, pulled tube, vitamin deficiency,
neuropathy, usually only in the first (P

2 weeks Y
= Has been studied for 24-hour /a
infusion AR
o @& 2
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INHALABLE LEVODOPA (INBRIJA)

Pros
» Good for unpredictable or sporadic “OFF” time
* Rapid and predictable onset, lasting 1-4 hours
» Can be used up to 5 times per day
Cons
» Pure levodopa so pts still have to take oral carbidopa
+ Side effects of cough / URI (improved with having water prior to

and after medication and taking slower breath)
* Does not prevent “OFF” time
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FUTURE OPTIONS FOR LEVODOPA DELIVERY

Non-oral formulations of levodopa

Subcutaneous levodopa (ND0612, Neuroderm, and ABBV-951,
Abbvie)

* Pump/Patch form of carbidopa/levodopa

* Met primary and secondary endpoints of pharmacokinetics in
phase 2 trials

* Both are in phase 3 trials now

NDO&12L

NDO612H
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FUTURE OPTIONS FOR LEVODOPA DELIVERY

Accordion Pill (Intec)

* Meant to make it last longer in the Gl tract

Phase 3 trial did not meet primary end point

= Secondary analysis found higher doses were effective
New phase 3 trial being planned
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COMT INHIBITORS

Pros:

« Reduce the breakdown of levodopa » Can improve "ON" time 2 hours
* Ongentys may be more effective than

+ Only work when given with levodopa entacapone
* Ongentys can reduce early morning “OFF”
+ Entacapone (Comtan, Stalevo) 200 c time, more so than entacapone
ons:

mg per dose of levodopa
. Opi 0 t 50 » Can exacerbate dyskinesias and other
picapone (Ongentys) mg once levodopa side effects (hypotension,

nightly hallucinations, impulse control issues)
» Can cause somnolence and constipation

» Entacapone can cause discoloration of
urine

AMERICAN * Cost
a 8 PARKINSON DISEASE
ASSOCIATION

Strength in optimism. Hope in progress.

15

MAO-B INHIBITORS

* Reduce the breakdown of natural dopamine  Pros:
* Reduces off time by

+ Selegline (Eldepryl) 1.5-2 hours

- . Cons:
* Rasagiline (Azilect) - Can cause nausea, LH,
° Saflnamlde (XadagO) (201 7) insomnia, anxiety’
* No longer requires dietary adjustment dyskinesias

* Caninteract with
medications including
OTC and supplements
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DOPAMINE AGONISTS

Spotlight on Parkinson’s Disease:
Innovations in OFF Therapy

Act on the same receptors as natural dopamine

* Pramipexole (Mirapex)
Ropinirole (Requip)

Rotigotine (Neupro patch)
Apomorphine (Apokyn, Kynmobi)

AMERICAN
PARKINSON DISEASE
ASSOCIATION

Strength in optimism. Hope in progress.

anda

Reduces off time 2.7 hours
(neupro patch)

Less effective than levodopa
Some pts experience
somnolence, edema,
hallucinations

Impulse control disorders
(compulsive eating,
gambling, spending)
Potential withdrawal
syndrome
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SUBLINGUAL APOMORPHINE (KYNMOBI)

Pros
* Good for unpredictable or sporadic “OFF” time
* Onset within 30 minutes, lasting 1-2 hours
Cons

» Can cause nausea so patients need to
premedicate with anti-nausea meds x 3 days
prior to starting

* Can cause oral swelling and redness,
lightheadedness, somnolence, and fatigue

* Does not prevent “OFF” time

anda
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ADENOSINE A2A ANTAGONISTS

* Istradefylline (Nourianz)
+ Can reduce off time by 1.2 hours with once daily dosing
» Can exacerbate dyskinesias and hallucinations

Adenosine A2A

receptors Dopamine
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MANAGEMENT OF DYSKINESIAS

* Reduce levodopa dose and/or frequency
* Amantadine (NMDA receptor antagonist)
= Long-acting amantadine:
= Gocovri, FDA approved August 2017
= Osmolex, FDA approved February 2018
= Can cause insomnia, hallucinations, and edema
+ Advanced treatment options (deep brain stimulation)

AMERICAN
a 8 PARKINSON DISEASE
ASSOCIATION

Strength in optimism. Hope in progress.

20

10



‘ ; N -
apda el - Spotlight on Parkinson'’s Disease:
B g Innovations in OFF Therapy

HELPFUL HINTS FOR MEDICATION CONSISTENCY

» Taking medications on an empty
stomach

» Taking medications at consistent
times every day

* Preventing fluctuations of dopamine
levels in the brain

= Reduce risk of developing

* Medication sets
= Fill once a week
= Help to verify that pills have or
have not been taken but do not
remind patients
* Medication alarms
= Available as a watch or on a smart
phone

dyskinesias ) )
« Reduce risk of ON/OFF =  Will not verl_fy th.at thg med has
fluctuations been te?ken if patllent silents an
alert without taking the
medication.
* MedReady

= Alerts a family member or
caregiver when medications have
not been taken within a certain
amount of time.
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LIFESTYLE CHOICES

« Exercise

* Adequate Sleep

+ Resilience techniques for
stress

= Mindful awareness
= Mindset / counseling
* Water intake
« Management of constipation
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GUT BACTERIAINHIBITS LEVODOPAACTION
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HO__O BBB
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L-DOPA L-DOPA
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DOPA : DOPA
decarboxylase decarboxylase
B
OH
NH: Carbidopa
Dopamine = e At Dopamine
HO w:

OH
Side effects: nausea,
lightheadedness

Gut/periphery
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Positive effects: reduced
tremor, bradykinesia, rigidity

Brain
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GUT BACTERIA INHIBITS LEVODOPAACTION

PLP-dependent
0 decarboxylase "o "
TyrDC] 2
HOW()%I L U\/
HO NH, CJOD =] HO'

ko]
Levodopa (L-dopa) o Dopamine
Enterococcus faecalis

C)OD

o]
HO 0
. OH ofl e
Yt ¥ 002D
At a8 =
Carbidopa L-dopa metabolizing
(FDA-approved drug) human gut microbiota
Gut
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decarboxylase
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Brain
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WHAT AFFECTS LEVODOPA METABOLISM?

Maini Rekdal et al., Science 2019

Strength in optimism. Hope in progress.

» Levels of specific bacteria:

» Enterococcus faecalis and Eggerthella lenta
» Levels of specific enzymes:

* tyrosine decarboxylase from E. faecalis
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» Specific SNPs (gene variant) from E. lenta gene that codes for a specific
enzyme (dopamine decarboxylase, dadh)
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PROLONGED USE OF LEVODOPA AND DISEASE DURATION ARE

ASSOCIATED WITH INCREASED TDC GENE-CARRYING BACTERIA

Low fac
gena abundance

*= L-DOPA
= Garbidopa

E 4= Dopamine
L-DOPA/Carbidopa = Transporter
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Altered levels of gut dopamine =
Impaired Gl motility = SIBO =
worsening of motor fluctuations =» higher
doses = vicious cycle

In small intestinal bacterial overgrowth
(SIBO) associated with PPI use,
Enterococcus tends to dominate
Prolonged use of levodopa appears to
favor growth of tdc bacteria, further
lowering efficacy of levodopa

May identify biomarker for proper
levodopa dose

Some Probiotics contain fdc gene-
carrying Enterococcus

Van Kessel et al., Nature Communications 2019
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CARBIDOPA DOES NOT BLOCK BACTERIAL METABOLISM

Carbidopa blocks human peripheral decarboxylase enzyme
* Making levodopa more present in serum and thus brain
+ BUT NOT BACTERIAL decarboxylase!

Alpha-fluoromethyl-tyrosine (AFMT), an amino acid, can block bacterial
tyrosine decarboxylase H  L-o0PNCavidopas vende |

. L-ElOFA.’Carbidopa + AFMT

* Making levodopa more avail in mice serum

+ potential rx for managing motor fluctuations
Maini Rekdal et al., Science 2019

(%]

o

Serum L-dopa (4iM)
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WHAT DOES THIS MEAN FOR PD PATIENTS?

* As Gl symptoms progress, the gut can slow down, impacting onset of
action of levodopa

» Typically levodopa should be taken on an empty stomach as protein in
the gut can interfere with the absorption of levodopa

+ Constipation should be treated aggressively
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SUMMARY

Nine new meds for motor symptoms since 2014:
Rytary 2014

Duopa 2015

Xadago 2017

Gocovri 2017

Osmolex 2018

Inbrija 2019

Nourianz 2019

Kynmobi 2020

Ongentys 2020
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QUESTION & ANSWER
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Melita Petrossian, MD
Director, Pacific Movement Disorders Center; Neurology
Pacific Neuroscience Institute
Santa Monica, CA
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CLOSING REMARKS

Rebecca Gilbert, MD, PhD
Vice President, Chief Scientific Officer
American Parkinson Disease Association
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If you enjoyed today’s webinar, we hope you will
consider supporting APDA with a donation.

With your help, APDA can deliver more programs
and services - like this one — which are needed now

more than ever during these challenging times

To donate visit
apdaparkinson.org/donate
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APDA SYMPTOM TRACKER APP
‘b’ .

_&LJ‘_

8 APDA SYMPTOM
ezl v TRACKER

‘n
Introducing an easier way to
track your symptoms and
manage your care.

Download the free APDA Symptom Tracker
mobile app today.

, Download on the
P® Google Play App Store

Available in Spanish!
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FOR ADDITIONAL INFORMATION,
ANSWERS TO YOUR QUESTIONS,
OR FOR ADDITIONAL RESOURCES

Please visit our website

apdaparkinson.org

Or call us
1-800-223-2732
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