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* 80% had sophonia
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(f ®* 10% had tachyphemia and 100% of them had impaired intelligibility
&




* Almost 90 o of the Qo related to non-motor symptoms and

(f dopamine unresponswe symp'roms



5|\ L

e

. Phqrcho ogists

(f * Are we actually skllled to do ’rh|52




.._ .- dem

* h/o choking -

r




®* Presence of pos

® Presence of myoclonus

® Presence of cortical signs
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Surprised Iod‘-k" Vertical ehead (Proce rus sign), Reptilian stare

Apathy, Frontal executive dysfunction
@ Motor recklessness, Rocket sign
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Villustrative image of a patient with progressive suprani

Fig 1. A
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that the patient is already in w




Severe dysp

Cold hands and feet
Polyminimyoclonus on outstretched hands
Contracture of hands and feet, striatal hand and toe

Pisa syndrome
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IDENTIFICATION OF TYPICAL
PATIENT WITH PD

IDENTIFICATION OF ATYPICAL
DISEASE: CONSIDER OTHER
DIAGNOSIS

WORKING DIAGNOSIS OF
PARKINSONISM

ESTIMATE FOR ASSOCIATED
PROGNOSIS

Suspect parkinsonism
(i.e., have bradykinesia)

Presence of red flags may
suggest atypical disease or
secondary parkinsonism

Refer to specialist to identify
the type of parkinsonism and
treatment approach

Find slowness with
rest tremor or
stiffness. Change in gait may
be present

Consider obtaining brain CT
or MRI

Consider starting treatment
for PD. Progression of signs
and symptoms is gradual

Poor treatment response,
early falls, rapid progression,
marked autonomic or
cognitive loss

Typical PD with age of onset
before 40 years

Young-onset PD:
typically slow progression of
motor changes and fewer
nonmotor features

Typical PD with age of onset
after 40 years

Late-onset PD: prognosis
worse when autonomic and
cognitive changes are
prominent

Secondary illness from
prescription exposure or
structural changes (e.g., NPH,
tumour, multiple strokes)

Course of disease and lifespan
depend on the reversibility of
underlying illness and
comorbidities

Atypical parkinsonism from
neurodegeneration (e.g., MSA,
PSP, dementia syndrome)

Parkinson-plus syndromes:
rapid course, with death
usually occurring within 10
years of diagnosis
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(SPECT) scanning should be considered as an aid to clinical diagnosis







Degree of disability

Constipation

Pre-motor/prodromal period

Parkinson’s disease diagnosis

Advanced/late :

Psychosis

Fluctuations

Dyskinesia«*

Bradykinesia

Rigidity
Tremor

EDS Pain
Hyposmia Fatigue
Depression Mcl

e Dysphagia

Postural instability
Freezing of ait
Falls

Urinary symptoms
Orthostatic hypotension
Dementia
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Frequency

Coffee/Alcohol

Smoking

Elevated urate

Decrease

Constipation

Depression/Anxiety

Head injury
Anosmia

GBA

Pesticides

Modest increase

Magnitude of Risk

RBD
LRRK2

PARKZ2/PINK-1/DJ-1

Marked increase

JNNP
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| PD on Vitamin D

5U|C>If>|ememr )

( Rimmelzwann et al, 2016



VITAMIN D AND PD

Other studies on association between Vitamin D and PD

Study OR (95% Cl) % weight

25(0H)D <30 ng/ml 5
Evatt 2.14(1.21,3.78) 20.47
Ding 1.35(0.99, 1.84) 38.06
Wang 2.07(1.58, 2.72) 4147
Overall (I-squared=56.9%, p=0.098) 1.77(1.29, 2.43) 100.00
Weights are from random effects analysis :
25(0H)D <20 ng/ml
Evatt — 2.66(1.19,5.93)
Ding 2.10(1.30,3.40)
Wang 2.76(2.01,3.77)
Overall (I-squared=0.0%, p=0.646) 2.55 (1.98,3.27)

593




VITAMIN D AND PD

Study SMD (95% Cl) % weight

Dubose —-'—) 1.67 (0.7, 2.58) 19.22

Suzuki - 1.81(1.37,2.26) 80.78
Overall (I-squared=0.0%, p=0.783) <> 179(1.39,2.18) 100.00

258

Figure 4. Forest plots of the effects of vitamin D supplementation on vitamin D levels in patients with Parkinson’s disease.

Study MD (95% Cl) % weight

Dubose (a) —0.50(-12.27,11.27) 173
Dubose (b) ' > 0.10(-1233,12.53) 6.93
Suzuki -2.10(-5.64, 1.44) 85.34
Overall (I-squared=0.0%, p=0.921) -1.82(-5.10, 1.45) 100.00

Figure 5. Forest plots of the effects of vitamin D supplementation on motor function in patients with Parkinson’s disease.
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TREATMENT OF THE NEWLY DIAGNOSED PATIENT: GOAL OF THERAPY

* To retain functional independence for as long as possible K
® Therapeutic choices in early PD are guided by

v Effect of symptoms on function and quality of life

| v Consideration of complications associated with therapy

v/ Potential for a neuroprotective effect

® Before starting treatment the following should be discussed:
v The individual’s lifestyle, preferences, needs and goals

v The individual’s clinical comorbidities and risks from polypharmacy

, v The potential benefits and harms of the different drug classes

Carlos Singer, 2012




INITIAL TREATMENT: WHAT TO START?

®* Dopaminergic drugs (LD, DA) are the most effective symptomatic treatments g
®* No evidence to withhold dopaminergic treatment: start when symptoms bothersome

® Initial treatment options: LD, DA, MAO-I

| * MAO-B inhibitors
v Definite small symptomatic effect

v/ Potential disease-modifying effect not entirely excluded

v/ Start treatment with either selegiline10 mg per day or Rasagiline 1 mg per day)

v'>75 years: not indicated as life expectancy shorter and more risk for side effects
/ (Pahwa and Lyons, 2014)

Dietrichs and Odin, 2017 ; Pahwa and Lyons, 2014



INITIAL TREATMENT: WHAT TO START?

® Ergot-derived dopamine agonists should not be used as first-line treatment for PD. ((

| ® There is insufficient evidence for amantadine in the symptomatic treatment

® Anticholinergic drugs should not be used as first-line treatment in patients with PD

except in the presence of tremor




INITIAL TREATMENT WITH LD: TO GIVE OR NOT TO GIVE?

® LD is the most potent drug g

* Higher LD dose (>600 mg/day) and longer disease duration correlates with motor

complications (Cilia et al, 2014)

~ | ®* Unwise to withhold the use of levodopa because of the motor complications: motor
fluctuations/dyskinesias don’t develop as correlates of L-dopa use duration but, rather, in

association with the extent of disease progression

S8 * How to solve this conundrum of not giving higher LD doses?
1. Combination of LD (300-400 mg/day) + DA in lower doses: reduces risk of MF and LID
(Parkinson Study Group, 2004; Rascol et al, 2000; Watts et al, 2010)

/ 2. Start with DA/MAOB-I and add LD when more potent treatment is needed esp in younger
: patients (< 70-75 years)

\/No studies done to compare these two scenarios

Dietrichs and Odin, 2017 ; Pahwa and Lyons, 2014




INITIAL TREATMENT WITH LD: WHEN IS IT YOUR FIRST CHOICE?

®* When would you consider LD to be your first choice? g
1. Older individuals

2. Patients currently having an active lifestyle (e.g. currently employed) and need

maximum control of symptoms: once LD dose reaches 600 mg/day, add
DA /MAQOB-|

® Efficacy comparison in terms of improvement in UPDRS lll scores:
v'LD 300-mg/ day: 8.5
v'DA: 5-6
Y| ¥ MAOB-I: 2-3

Dietrichs and Odin, 2017 ; Pahwa and Lyons, 2014; Dong et al, 2016; Schapiro et al, 2009




MANAGEMENT OF YOUNG ONSET (20-40 Y) PD AND OLDER ADULT
WITH PD

/
* All young-onset patients develop ®* Comorbidities common in older adults )
MF/LID within 10 years of
diagnosis ® Falls have serious consequences: screen and
treat osteoporosis

| * Hesitancy tfo start LD on patient’s

behalf due to complications? No * Cognitive impairment in PD increases with age,

evidence to suggest delayin
99 ying disease duration and severity

O therapy is beneficial
* DA/ MAOB-I preferred as first- | * More likely to develop hallucinations: due to
/ line therapy disease itself/ drug side effect/ infections/

metabolic derangements

Ryden and Lewis, 2019



ALGORITHM FOR MEDICAL TREATMENT OF PD

N

For slight symptom relief
/] (+ disease modification?)
Try MAO-B-inhibitor

Functional disability?

Alternative route

Early combination therapy
Agonist + Levodopa 3-400 mg/day

Combination therapy
Agonist/Levodopa

Dietrichs and Odin, 2017



INDIVIDUAL THERAPIES




LEVODOPA PHARMACOKINETICS

®* Most important property: plasma half life L-DOPA
o . o Carbidopa
is approximately 90 min DAy L4
Meaabou}::s *“<~— sTOMACH

B Short plasma half-life of LD and the L e Aoty

Anticholinergics
. . Carbidopa \ Dopamine
dependence of striatal dopamine RN ey
Metabolites INTESTINE
synthesis upon external LD has certain Ammina Atios

Mesenteric Blood Flow

implications:

PLASMA
Dietary Amino Acids

3-0-Methyldopa
Carbidopa?
SYSTEMIC

TISSUES BRAIN

v alterations in absorption,

metabolism, and distribution to brain

Decarboxylated Decarboxylated
O-Methylated Metabolites Metabolites

Transaminated

of L-dopa will immediately translate

into clinical effects

Nutt and Fellman, 1984; John Nutt 2008; Nutt et al, 1996; Khor and Hsu, 2007 ; Peter LeWitt, 2014



LEVODOPA PHARMACOKINETICS

®* Absorbed from duodenum and proximal jejunum

- | ®* Uses sodium-dependent L-neutral amino acid carrier

O system .
L-DOPA

Carbidopa ‘,

* Slow gastric emptying delays appearance of LD in bt el R

Meals
- Gastric Acidity
Anticholinergics

p I CI Sm q Carbidopa Dopamine

Decarboxylated * SMALL

/D . h I- . d . ° Metabolites INTESTINE FIG. 2. Schematic rep(li'esent:a—

: tion of the absorption, distribu-

rugs (anticholinergics, dopaminergics) e i

' dopa. Small arrows represent

PLASMA factors influencing these pro-
cesses.

Dietary Amino Acids

v
Meals // \g;?;m?.ma

SYSTEMIC

\/High acidity "Sj"fs

BRAIN

Decarboxylaledl Decarboxylated
O-Methylated Metabolites Metabolites
Transaminated

v Exercise (also decreases mesenteric blood flow)

® Oral iron can chelate iron and interfere with absorption Nutt and Fellman, 1984; John Nutt

) . . . 2008; Nuttetal, 1996; Khor and Hsu,

®* 3 O-MD interfere with LD transport into brain 222 2007; Peter LeWitt, 201 4; Whitfield et
al, 2014; Peter LeWitt, 2014




LEVODOPA PHARMACOKINETICS: EFFECT OF FOOD

® Fat and L-neutral amino acid in food: decrease LD bioavailability and lower Cmax )

while increasing Tmax

- | ®* A protein-containing diet reduces oral absorption of LD however, decrease in response

to LD doesn't correlate with plasma LD concentrations

* Under fasting conditions, 60% of LD is absorbed from an orally administered LD/CD IR

formulation

® LD has to be taken 1 hour before or two hours after a protein meal

Khor and Hsu, 2007




LEVODOPA CONTROLLED RELEASE

® Time of onset of clinical benefit is delayed due to slower

absorption

® Produces constant elevation of plasma LD levels for 3-4 hours

—e— Controlled-Release 25-100
—o— Immediate-Released 25-100

-
o
o
o

longer than IR LD

800

600 A

®* Not shown to lower the risk of levodopa-related motor

400 4

Plasma Lavodopa (nmoles/ml)

N
(=]
o

complications

8 10 12

14

® Clinical benefits: reduces early morning dystonia, improves

Fig. (3). The concentrations of levodopa in healthy subjects after
dosing with immediate-release or controlled-released carbidopa-
levodopa tablets in a randomized crossover study.

nocturnal awakenings and quality and latency of sleep

®* Bioavailability of CR is ~70% of an IR formulation under

fasting conditions Robert Hauser 2009; Tolosa

et al, 1998; Yébenes et al,
1997; Khor and Hsu, 2007

®* Longer Tmax and lower Cmax


https://www-ncbi-nlm-nih-gov.proxy1.lib.uwo.ca/pubmed/?term=Garc%C3%ADa%20de%20Y%C3%A9benes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9235023

LEVODOPA FORMULATIONS

* Sinemet (carbidopa/levodopa): * Stalevo (carbidopa/levodopa/entacapone):
oM v 25 mg/100 mg ®* 12.5 mg/50 mg/200 mg

v'10 mg/100 mg ®* 18.75 mg/75 mg/200 mg

v 25 mg/250 mg ®* 25 mg/100 mg/200 mg
- Sinemet CR - | *31.25 mg/125 mg/200 mg
T (carbidopa/levodopa): ® 37.5 mg/150 mg/200 mg

v 25 mg/100 mg ®* 50 mg/200 mg/200 mg.

v'50 mg/200 mg

Schapira et al, 2009



CHANGE IN RESPONSE TO LD OVER TIME

* LDR in early disease: LD TID/QID is sufficient

\/Abili’ry of nigrostriatal system to convert LD to

dopamine, store it in pre-synaptic vesicles and release

it in response to physiological stimuli

* Disease progresses—2 this ability is lost: ‘Wearing
off’

( v Conversion of LD to dopamine is limited, stored in non-
( neuronal cells and is no longer released in response to
physiological stimuli
® 70% of patients with PD develop motor

complications within 6 years of initiation of LD

Change in levodopa response over time

Early PD Moderate PD Advanced PD
< 3 ; Hespomée 2
§ Response _g threshold _?_v Response
= threshold £ S ] = threshold
o o o
T T
- | 2 4 6 4 6 i 2 4 6
Levodopa Levodopa Levodopa
Time (h) Time (h) Time (h)
Good symptom control . Risk of complications Inadequate symptom control
Smooth, extended duration of Diminished duration of target Short duration of target clinical
target clinical response clinical response response
Low incidence of dyskinesias Increased incidence of ‘ON' time is associated with

dyskinesias dyskinesias

Schapiro et al, 2009; Robert Hauser 2009



COMPLICATIONS OF LONG TERM LEVODOPA USE

®* Motor fluctuations:

v/ Start to emerge in 40% patients by 4-6 years

‘/Repea’red emergence of “off” states

v'Can occupy up to 1/3" of a typical waking day il s

® How to treat?

L-DOPA concentration

( ®* Smaller, more frequent dosing

0 100 200 300 i} 100 200 300
Time (minutes) Time (minutes)

0 100 200 300
Time (minutes)

( ® CR + IR LD: faster onset, sustained duration of response,

reduced LID and end of dose wearing off
®* Inhibit peripheral metabolism with AADC/COMT inhibitors
* Augment central effects by adding DA/MAOB-I

John Nutt 1994; Peter
LeWitt, 2014; Pahwa and

Lyons, 2014; Yébenes et al,
1997; Khor and Hsu, 2007

® Device therapies



https://www-ncbi-nlm-nih-gov.proxy1.lib.uwo.ca/pubmed/?term=Garc%C3%ADa%20de%20Y%C3%A9benes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9235023

COMPLICATIONS OF LONG TERM LEVODOPA USE

® Levodopa induced dyskinesias (LID)

v'Seen in 1/3' of patients after 2 years and 80% after

treatment for 10 years
v Marker of good response to LD

‘/Lqrger doses of LD accelerate the appearance of LID

® Risk factors for development (STRIDE-PD)
&

)

‘/Young age at onset
‘/Higher levodopa dose
v Low body weight
v'North American geographic region
v'Women

v'More severe UPDRS ADL scores

® Treatment

‘/Peak dose LID: dose

reduction
v Add amantadine (200-400
mg/day)

John Nutt 2008; Whitfield et al,
2014; Pahwa and Lyons, 201 4;
Dietrichs and Odin, 2017




MANAGEMENT OF MOTOR AND NON- MOTOR SYMPTOMS

Tremor

Freezing and
Falls

Fluctuations and
Dyskinesia

* Dopaminergic therapy
*Beta blockers PRN

* Anticholinergic therapy
» Deep Brain Stimulation

* Dopaminergic therapy

* Physiotherapy

*Gait aids

* Cognitive enhancement therapy

* Fragmented doses of dopaminergic therapy
* Amantadine

» Advanced Therapies - deep brain stimulation, carbidopa / levodopa
gel via PEJ, apomorphine SC

*Speech pathology and training
* Mobile phone applications and devices for severe hypophonia

“+Stretching and physiotherapy

* Dopaminergic therapy
* Botulinum toxin

Bladder Function
Bowel Function

Sialorrhoea

s

Aspiration Ris |

Mood and Anxiety

Sleep and REM Sleep
Behaviour Disorder

Orthostatic Symptoms

Sexual Dysfunction

*Physiotherapy
= Pharmacology - mirabegron, anticholinergics
*Urology referral - botulinum toxin

*Increased water intake
= Aperients

= Gum and lollies to promote swallowing
*Pharmacological treatment - anticholinergic inhaler
*Botulinum toxin

| *Speech pathology review

*Modified diets

*Medication review
= Counselling
*Pharmacological - clozapine, quetiapine

= Counselling, psychotherapy and mindfulness training
* Psychiatry review
*Pharmacological treatment - antidepressants

= Promote lifestyle intervention, exercise and social engagement
*Brain training - online applications, puzzles, reading
= Consider pharmacology e.g. rivastigmine

= Ensure safe sleeping environment
*Rule out sleep disordered breathing, PSG and sleep physician referral
*Pharmacology (REM Sleep Behaviour) - in, C

*Physiotherapy, hydration, high salt intake, compression stockings
= Pharmacological therapy - fludrocortisone, midodrine, pyridostigmine
= Cardiology review if indicated

= Counselling
*Pharmacology - sildanefil
+Referral for surgical intervention

«Simple analgesia
*Physiotherapy
= Dopaminergic therapy

Ryden and Lewis, 2019; Dong et al, 2016



LET’S SEE SOME CASE EXAMPLES




CASE SCENARIO 1

®* 58 year old female g
I * 3 years of disease
iy ®* Has been on levodopa for 2 years

® Can only tolerate V2 tablet 6 times a day

®* Any higher and she is dyskinetic
&

®* Any lower and she is off for too long
T ® Has tried dopamine agonist but produced hallucinations
/

® |s this advanced disease?

® What are your strategies here?




CASE SCENARIO 2

®* 67 year old male l g
g = | ®* 16 years history of PD
- ®* Doing well until 1 year ago on 800 mg of levocarb and pramipexole

® Past 1 year rapid onset of fluctuations and dyskinesia

® These have become disabling
&

®* What are your next steps?

{ * Would this be advanced PD?2




CASE SCENARIO 3

® 73 year old male ((

- | ®* 14 years of disease
®* Having fluctuations that are now becoming somewhat troublesome but not disabling
®* Cognitively perfect in clinic

®* Drugs already optimized by MDS




CASE SCENARIO 4

® 84 year old female

18 years of disease

Cognitively intact

Able to do all ADLs by herself

Has had fluctuations and dyskinesias for 4 to 5 years

Now on levodopa every 2 to 3 hours with unpredictability

What are our options?




THANK YOU
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