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CLASSICAL FEATURES OF PARKINSON DISEASE

» Rest Tremor

» Bradykinesia
+ Rigidity
» Postural Imbalance




PD IS COMMON. AGE IS THE PRIMARY RISK FACTOR
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Parkinson disease today affects about 1M in the US, about 7-10M worldwide.
The prevalence is increasing rapidly because of aging of the population.
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STATES OF PARKINSON DISEASE

= No symptoms = Hyposmia - loss = Tremor * Impaired balance
= Genetic risk of the sense of = Bradykinesia * Wearing off
factors smell * Rigidity = Dyskinesia
* REM Behavior « Fatigue = Memory problems
Disorder — = Hallucinations
“acting out
dreams”
= Constipation

PAMINE DEFICIEN

Arvid Carlsson 1923-2018  Oleh Hornykiewicz 1926-2020 George Cotzias 1918-1977
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MOTOR COMPLICATIONS IN PD
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MOTOR COMPLICATIONS OF LEVODOPA THERAPY

« Complications are present in 50% of patients after 5 years of
levodopa therapy
+ Wearing off
« Loss of efficacy at the end of the dosing interval
+ “On/Off" — sudden loss of efficacy
 Dyskinesia
« Chorea, usually associated with peak dose effect
- “Diphasic dyskinesias” — associate with rising or falling concentration
of medication

TREATMENT STRATEGIES FOR WEARING OFF

- Dopaminergic drugs: + Adjuncts
- Carbidopal/levodopa dose fractionation « Istradefylline (Nourianz®)
= Oral (Sinemet®, Rytary®, Dhivy®) « Safinamide (Xadago ®)
* Inhaled (Inbrija®) - Pimavanserin (Nuplazid®)
* Levodopa enhancers -+ Amantidine (Gocovri®, Osmolex®)

- Entacapone (Comtan®Stalevo®)
- Opicapone (Ongentys®)
« Rasagiline (Azilect®)
- Dopamine agonists
 Pramipexole (Mirapex®)
 Ropinerole (Requip®)
- Rotigotine Patch (Neuropro®)
« Sublingual apomorphine (Kynmobi®)
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ADVANCED THERAPIES FOR PD

+ Continuous Levodopa delivery
* Deep Brain Stimulation
* Focused Ultrasound

LEVODOPA/CARBIDOPA ENTERAL INFUSION

 Levodopalcarbidopa is
powdered, and suspended in
a methylcellulose gel

» Gastrostomy tube with
extension is used to deliver
medication in the jejunum

= Uses an external
programmable pump

Richards, L. (2009) Intrajejunal duodopa improves nonmotor symptoms
Nat. Rev. Neurol. doi:10.1038/nmeurol.2009.84

LCIG: EFFICACY IN OPEN LABEL

Levodopa-Carbidopa Intestinal Gel in Advanced Parkinson's Disease:
Final 12-Month, Open-Label Results S
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LCIG: RANDOMIZED DOUBLE BLIND

Continuous intrajejunal infusion of levodopa-carbidopa
intestinal gel for patients with advanced Parki disease:
, double-dummy study

arandomised, contralled, double

Lancet Neurology, 2014: 13:141-49

* 66 patients studied for 12
weeks in a randomized
double blind study

« Off time improved by 4
hours with LCIG,
compared to 2 hours
improvement with placebo
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LCIG: RESPONDER CHARACTERISTICS

npj |Park [ —

aRTICLE Oec
Systematic evaluation of levodopa-carbidopa intestinal gel
patient-responder characteristics
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NPJ Parkinsons Dis. 2018 Jan 24:4:4. dof: 10.1038/541531-017-0040-2

% Patients

Which patients show the most improvement
with LCIG?
X Age m“"\\'ﬂq'nq'l’;‘i‘n"v'ﬂ‘\'&b‘ﬁ‘r'i!-’\;-‘&
X sex "Off" Time Reduction (hours per day at LV)
X BMI
X Duration of PD
X Mini Mental Status score
X UPDRS Score
v Hours of OFF time at baseline

MpEts,

GLINICAL PRACTICE

Effect of Levodopa-carbidopa Intestinal Gel
on Non-motor Symptoms in Patients with
Advanced Parkinson’s Disease

bt sk P Pocha g o s

Mov Disord Clin Pract. 2017 Nov-Dec;4(6):829-837. doi: 10.1002/mdc3.12526

+ 39 patients enrolled in a 60 week open-label study

+ Non-motor symptoms improved dramatically with
LCIG

+ Improvement seen at 12 weeks and lasts at least
60 weeks

- Sleep and fatigue is the domain which is most
improved




LCIG: D INESIA

Mg, s
GUNICAL PRAGTIOE
DUOGLOBE: One-Year Outcomes in a Real-
World Study of Levodopa Carbidopa
Intestinal Gel for Parkinson’s Disease

« A“real world” study, where patients were
selected by their treating physicians

« 195 patients, 55 centers in 10 countries

« Off time improved by 4 hours

- Dyskinesia (measured using UDysRS) also
improved
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LCIG: ADVERSE EVEN

» Adverse events are most
common immediately after
tube placement, and
decline over time.

» Most adverse events are

related to the tube, usually
abdominal pain

Patients with treatment-emergent adverse eveats (%)

™ Complication of device Insertion
m Abdominal pain
® Procedural pain
 Constipation
A Navsea

Flatulence
¥ Onthostatic hypotension

- After the first two weeks,

__E.;,}.//-i

512

>10% of patients

serious AE’s are rare Figure 3:Timing of

Lancet Neurology, 2014: 13:141-49

LCIG: LONG TERM OUTCOMES

262 patients

followed for a

Adverse events
decline over time

About 10% of
patients
discontinue each
year

Over 5 years,
30% of patients
will require a tube
replacement

Provalence of AEs Rolated to
Procedure/Device, %

3
Year

Pationts Roceiving 2 1

Long-Term Safety and Efficacy of Levodopa-Carbidopa Intestinal Gel in
mean of 4.1 years Advanced Parkinson's Disease
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SUBCUTANEOUS CARBIDOPA/LEVODOPA

Safety and efficacy of continuous subcutaneous
foslevodopa-foscarbidopa in patients with advanced
Parkinson'’s disease: a randomised, double-blind,
active-controlled, phase 3 trial

* SubQ levodopa
could be an
alternative therapy

that would not Lancet Neurol 2022 21: 1099-109
require a PEG tube ot g s e Ao Dt oot ke o ha Tt e e
for delivery fubetA e
« Several different =
approaches to this Research Repert
are under
development Continuous Subcutaneous Levodopa
* None are currently Delivery for Parkinson’s Disease:
FDA approve or A Randomized Study

available outside of
 Waren Olmow™™, Albero . Espay’,Fbrso Stoechi®, AsonL, Ellsbope”,

a clinical trial Vika Leinooce, Lii Adeh,Ryan ) Casc Shi Pchs Orenbacth, Tum Yardnd.
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DEEP BRAIN STIMULATION

Alim Louls Benabi

2014 Lasker Foundation
DeBakey Clinical Medical Research
Award

A QUARTER CENTURY OF DBS

e NEW ENGLAND NEJM. 1998 Oct 15;339(16):1105-11.

JOURNAL of MEDICINE

ELECTRICAL STIMULATION OF THE SUBTHALAMIC NUCLEUS IN ADVANCED
PARKINSON’S DISEASE

PATRCA LiMoUSIN, M.D., PAUL KRACK, M.D., PIERRE POLLAX, M.D., ASDELHAME BEnazzouz, Pu..,
CLURE ARDOUIN, M.A., DOMINOUE HOFFMANK, M.D., AND ALIM-LOUS BENABID, M.D., PH.D.
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REVIEW

How Does Deep Brain Stimulation Change the Course of Parkinson’s

DBS outcomes
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FOCUSED ULTRASOUND

https://www.precisionhealth.com.au o . ) .
Postoperative imaging following transcranial MRgFUS

subthalamotomy. Axial (A) and coronal (B) T2-weighted MRI
scans 1 day after right subthalamotomy. Moosa et al.,
https://doi.org/10.1002/mds.27779

the NEW ENGLAND The NEW ENGLAND
JOURNAL o MEDICINE JOURNAL o MEDICINE

FUS lesions of
both STN and

Randomized Trial of Focused Ultrasound Subthalamotamy of Globus Pallidus Focused Ultrasound Ablation
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5-2-1 SCREENING CRITERIA

NEURIDGEGENERATIVE DISEASE MANAGEMENT, Vi WO.5 | RESEARCH ARTICLE D @086
Application of the '5-2-1" sereening criteria in advanced Parkinson's
disease: interim analysis of DUOGLOBE
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5-2-1 Criteria

* 5 or more doses of levodopa daily

* 2 or more hours of off time

* 1 or more hours of troublesome dyskinesia

- 58 year old man, onset of PD at age 42

 Currently takes:
« Carbidopallevodopa 25/100 every 3 hours (5x/day)
-+ Entacapone 200 mg 5x/day
+ Amantidine 100 mg bid
» Main complaint is motor fluctuations
+ 30-60 min “off” at the end of each dose
* Moderately severe dyskinesias with afternoon doses
« Works as technician in medical laboratory

* MOCA score 27

CASE 2

75 year old woman with PD since age 65

« Currently takes:

« Carbidopa/levodopa 25/100 four times a day, plus 50/200 CR at
bedtime

-+ Rasagiline 1 mg daily
+ Main complaint is early morning slowness and wearing off
during the day, about 3 hours total. No dyskinesias,
« Didn’t tolerate trial of ropinirole
- Entacapone caused severe diarrhea

+ Mild memory problems, MOCA of 23.




CASE 3

+ 68 year old with PD for 5 years

« Currently on:
«+ Carbidopallevodopa 25/100 3/day
» Ropinerole ER 12 mg daily
» Main complaint is tremor — right handed, and tremor is most
severe on the right.

+ Attempts at increasing either carbidopa/levodopa or ropinirole
caused fatigue and didn’t help the tremor
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CASE 4

58 year old, onset of parkinsonism at age 55
+ Mild rest tremor, but prominent bradykinesia and gait disorder.
Frequent falls.
- Moderate orthostatic hypotension with occasional syncope
+ Also has history of REM behavior disorder
+ Has tried multiple medications, but none seem to help:
«+ Carbidopallevodopa 25/100 tid
+ Rytary
- Rotigitine transdermal
« Pramipexole

CASE 5

« 74 year old man with PD since age 65
+ Currently on:

« Carbidopa/levodopa 25/100 2 tabs qid

« Carbidopa/levodopa ER 50/200 ghs

+ Ropinerole 6 mg daily

+ Use inhaled carbidopa/levodopa (Inbrejia) about between 1 and 3 times daily
for “off” episodes

+ Has history of bilateral subdural hematomas after falling off a horse
5 years ago

« On Apixiban for atrial fibrillation
+ Main complaint is unpredictable off time, totals about 3-5 hours daily
+ Also some moderate dyskinesias, especially in the afternoon
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