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Fatigue
Skin changes
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Cardiovascul
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Slowness Stiffness Tremor Gait & Balance
Speech Manual Dexterity Swallowing
Dystonia Cramps...
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Motor symptoms And Non-motor symptoms
. . Early*: 1-3 years
Sleep Diagnosis of PD Intov: 10 yemme
Psychiatric:
Cognitive
Pain

MDS Diagnostic criteria

* Clinically Established
* Clinically Possible
* Later* severe autonomic

‘Competing’ diagnoses

« Diffuse Lewy Body Dementia (DLBD)
« Earlier* dementia, psychosis,
confusion, delirium, delusions, visual

changes
dysfunction « Earlier* severe autonomic
* Later* severe cognitive dysfunction
changes « Multiple System Atrophy (MSA)

« Early*severe autonomic dysfunction
+ Severe Intolerance to levodopa
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Blood brain barrier|

small Levodopa
Intestine: Blood Liver and Heart Dopamine!
Mouth Stomach (levodopa is e other and Brain
absorbed organs Lungs
here)

Y 'A‘slow’ gut can delay absorption of levodopa
and may cause motor complications
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Levodopa

carbidopa BOAY courrmiuiors

Minimize nausea and maximize absorptiol
* Minimize levodopa's conversion to dopamine in the body
+ Add extra carbidopa

+ Treat gastroparesis, constipation, dysbiosis
« Add antinausea agents, if needed
« Start low and go slow!
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You, H, Mariani, L, Mangpne, G. et al. Molecular basis of doparine replacerment
therapy and s ide effect n Parkinsor’s disease. el Tisue Res 373, 111-135 (2015
ips:/doi o/ 10.1007/500441 018 28132
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* Mr. HW is a 61-year-old man with a six-year history of progressive stiffness
and slowness of his L hand, mild disturbance in gait and balance, slightly
soft speech, occasional constipation and acting out his dreams. His
examination shows parkinsonism, most consistent with Parkinson disease
(PD). He is not able to effectively work as a mechanic, the stiffness in his
hand is quite bothersome. He is afraid of taking levodopa because ‘it
might accelerate the progression’ of the disease and ‘it could be toxic. He
is also concerned about ‘premature dyskinesia.” He wants to ‘save’ the
medication for the future. He gets his information from the internet and
some support groups he attends.

Fiction!
i Fiction! g
LeVOdOpa IS Delaylng Several studies have shown that
toxic, it |eVOdOpa S earlier treatment with levodopa
¢ * Reduces long-term disability
accele l’ates Pathological studies do not a gOOd + Reduces mortality compared to untreated
A groups
PD show acceleration of cell loss Sis rategy « Overall improves quality of life

in the brain with chronic
levodopa use

Levodopa-phobia worsens quality of life
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Yahr MD, Wolf A, Antunes 1-L, Miyoshi K, Duffy P. Autopsy findings in parkinsonism
levodopa. Neurol
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'Saving’
levodopa
for later

Fiction!

The dose of levodopa needed for
treatment depends on duration

of the disease & individual needs,
not when the medicine is started

results in
less usage

Bloem BR, Okun VS, lein C. Parkinsor!s disease. Lancet. 2021 un 12:397(10291):2284-2303,
ol 10.1016/50140-6736(21J00218-X. Epuib 2021 Apr 10, PMID: 33648468.

* Fiction!
Levodopa
becomes

ineffective

* Levodopa retains its efficacy
throughout, however, the duration
of response shortens

* Duration of each individual dose
reflects extent of dopamine cell
loss.

« Is the diagnosis of PD secure?*

down the
road

skog JE
0ct:5(10]:2225-2234. Goi: 10.1016/].mayocp.2020.02.006. PMD: 33012351
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Levodopa
accelerates
dyskinesia...

Levodopa:
el 1233736 PVID: 3645696; PMCID: PCG736114.

* Fiction!
* Dyskinesia:
+ Duration of disease & age of onset
+ Dose of Levodopa, not when it is started
* Lowering dose eliminates dyskinesia
* Dyskinesia is inevitable in 60% to 80% of PD
within 10 years
* Not all dyskinesia is bothersome
* Dyskinesia can be effectively managed

Ao JE. Levodopar yskinesa isk among Parkin
3(2):205-9.doi: 10.1001/archneu63.2 2. PMAD: 16476308.

uced Dyskinesia in Parkinson'sDise el 2022 v




Woodrow, Deborah Butterfield
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* Fact! 8-10% of PD patients do not respond
adequately
* Pseudoresistance to levodopa:
* Inadequate dose
* Intolerance

Levodopa
may not

work well in
some
individuals

+ Slow gut: poor absroption
* Levodopa ‘blockers”
* Not all motor symptoms respond equally
in everyone
* Mixed response in older individuals
« Is the diagnosis of PD secure?*

ch RC, Boem BR. Unimasking evodopa resistance in Parkinson' disease. Mow Disord. 2016
2016 i 19, PVID: 27430475,

2021/12/NW ParkinsonPothfinder. Winter2]_Web-1.pcf
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Levodopa Pseudoresistance

Inadequate dose:

« 600 mg/day to 1200 mg/day
before declaring levodopa failure

T

« Gl symptoms: nausea, bloating
« Orthostatic hypotension (dizziness)

« Psychosis, confusion, delirium

NonnekesJ Timmer M, de Vries NM, Rascol O, Helmch RC, Bloem BR, Unmasking levodopa resstance n Park
Now31(11):1602-1605. do: 10.1002/mmds 26712. Epub 2016 Ju 19. PMID: 27430475,

- Feb.

Levodopa Intolerance”

Nonpharmacological
v

Sleepiness, fatigue, behavioral changes.

Pharmacological Treatm

Dietary modification © Start low and go slow
Ginger products

Primary care, nutritionist, and Gl evaluation
Taking levodopa with non- »  OTC products to treat constipation, bloating & dysbiosis
proteinaceous food bowel regimen, probiotics, fermented foods.

Carbidopa, COMT-inhibitors, ondansetron, domperidone,

Gastrointestinal

pyridostigmine, linaclotide, lubiprostone.
Hydration and salting

Compression garments

Orthostatic Safely eliminating other medicines that can cause OH

midodrine

B |
et

hypotension

EICcEm Cardiovascular consultation for persistent OH

Patient and caregiver

Elimination of medications that exacerbate psychosis

safety, * Adjustment of levodopa dose
cogni « Paychiatric and psychological consultation
Advanced PD « Pimavaserin, quetiapine, rivastigmine, donepezil, clozapine

Expert Roviw o1 e
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Slow Gut*

* Gastroparesis,
constipation, dysbiosis

* Can delay absorption and
reduce efficacy of
levodopa

nekes., Timmer V¥, de Vries N, Rascol O, Helich RC, Bloem

B Untsingiovsd s resstance n Parkisons dsese N Disrd.

2016 Nov;31/11):1602-1609. do: 10.1002/mds.26712. Epub 2016 Jul

19.PMID: 27430479

Fasano A, Visanj NP, Liu LW Lang AE, Pfeffer RF. Gastrointestinal
iction in Parkinson'sdisease, Lancet Neurol, 2015 Jun;14(6) 625

39, doi 10.1016/51474-4422(15)00007-1. PMID: 25987262

£Feb 1, APOA, it apdaparkinsonrg/evens/opde-

virtual-parkinsons-conferenceeducate-empower-engage/

Levodopa Blockers

Protein:

* Try to take levodopa 30 minutes before a meal

Medications:

* High doses of B6
* Iron salts

* Antipsychotics, antiepileptics, cardiovascular, antidepressants,
antinausea, Metoclopramide, cancer drugs, anesthetics, Flunarizine,
Cinnarizine...

Aiskog JE. Comrnon Miythsand Misconceptions Tha icetrack Parkinso Discase Treatmen, o the Dtriment ofPatients. iyo Clin Proc. 2020
0055102225333 co 103016/ marocy 200206 PMID 301251

Fekdiman ), Warmol 5, Margleky . Updoted Prspctves on the Menagement of O Parnsnis (O gt fomthe i, Ther Gin
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Motor* symptoms responsive to levodopa

Bradykinesia or slowness
Stiffness

of PD tremor may not respond adequately
Gait and balance

Manual dexterity

Speech and Swallowing

evodopa is not indicated for treatment of nonmotor symptoms

NonnekesJ, Timmer VH, de Vres NV, Rascol O, Ho
doi-1

Mow Disord. 2016
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* ‘Mixed’ Brain Pathology due to
coexisting:
* Alzheimer’s disease

Levodopa * Vascular disease

responsiveness

!n Ollqer « Late onset genetic mutations
individuals (TDP-43)

* Normal pressure
hydrocephalus

Wilson S, Leurgans S, Nag 5, Shulman IV Schneider 1A, Bennett DA.Progressive parkinsorismin older aduls s related tothe
o nlog e Rerclogs 3075 AN 16/93 16 4521 <1550 G 101913 AL DDSP000000007 315 Epub 201 i 20 PAD: 30894445
PNICID: PMCES

Nonekes), Ti

. VH, e Vries NV, Rascol O, Heli Mow Disord. 2016

23

ot 10:100/mds 26712 Eput 7430475

24



1/27/23

Levodopa formulations

Oral

« carbdiopa/Levodopa 25/100 lSinemet® 25/100)

* Sinemet®25/100 CR

« carbidopa/Levodopa 10/100 (Parcopa®--sublingual-'rescue’ only)

* Sinemet® 50/200 CR (nighttime use)

*-Simemets-25/256—

* (Carbidopa and Levodopa® Evtended-Release capsules [Rytary™]
« /95, /145, /195, /245

26
What about other medications?
Levodopa
i R : Lighthea s
formulations Dopamine Agonists
. excessive shopping, hypersexuality, gambling
Oral MOA B inhibitors
* Levodopa Inhalation Powder COMT inhibitors
42 mg capsules (Inbrija® - - —
‘rescue’ drug) Amantadine formulations — Adjunct medications
Infusion \stradefyll
« carbidopa/levodopa enteral stracelyline
suspension 4.63 mg/ 20 mg Apomorphine
per ml (Duopa™ )
Safinamide p—
/2022 sep/porhinson Hseuse
AiskogJE Common Myths and Misconceptions Tt Sicetrack Prkinson Diseas Tretmert,to the Detriment o Patints Mayo Clin Proc. 2020
0c:95(10}2225 2234 i 101015/ 2002.006, PV 33012351,
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Flight of Night, Paul
Manship

Minneapolis Institute of Art

Mr. HW was given pramipexole which caused leg

swelling and dizziness; rotigotine patch caused skin

rash; rasagiline only minimally improved symptoms. He

was educated about the benefits of levodopa in PD.
carbidopa/levodopa 25/100 was initiated and ‘
gradually increased to 600 mg/day in divided
doses: significant & sustained improvement of

slowness, stiffness, speed of walking. QOL
improved. He was able to practice his trade

30

Case study: Multidisciplinary treatment

Dietary changes and
daily sensible exercise
improved constipation
and physical endurance treated

Low dose melatonin
reduced dream

enacting

colonoscopies,

Dermatological exam
identified basal cell
cancer which was

BEean) Overall QOL improved

LSVT improved speech immunizations and afnﬁ d };Se‘?‘lla\;gﬂea?a
primary c;;et:ewas upto mechanic
loem BR, Okun M, KieinC. Epub2021

Apr 10.PAID: 33848468,

Levodopa is the gold standard for treating PD
motor symptoms

: carbidopa/levodopa
A, B, C, D, E: Other PD medications

101016/, mayocs 202002 606 PR 33012351
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Levodopa delivery
systems-the future

* Pro-drugs

* Subcutaneous
infusion of
foslevodopa/foscarbi
dopa

* Transnasal

* Intravenous

« Transcutaneous

* Intracerebral

Ndemazie, N8, Inkoom, A, Morfaw EF
tps//do org/10.1208/512249-021.02144-1

- TS0

L L Is the Best Therapy for PD:
Nothing More, Nothing Less!

S s

iz

Olanow CW. Levodopa i the best symptomatic therapy for PD: Nothing more, nothing less. Mov Disafd, 2019 Jun;34(6):812-815. dot
10.1002/mds 27690. Epub 2019 Apr 16. PMID: 30990922.

33

TreTTeTTeY

1. ERIC AHLSKOG, PHD, MD

THE NEW

PARKINSON'S

Caveat: doesn’t include
newer levodopa

DISEASE

TREATMENT BOOK:

formulations, adjunct
medications for PD
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