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To improve Quality of Life

1. Start Therapy at diagnosis

Start Therapy early
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To improve Quality of Life

2. Treat motor symptoms
effectively, but try to avoid
motor fluctuations and
dyskinesias

Use of Medication in PD

L-DOPA
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HrQoL: Relevance of motor
complications and dyskinesias

Significant negative effect of motor fluctuations

(‘wearing off') on HRQoL (according to most studies)

Most severe effect: Nocturnal akinesia
Effect of dyskinesias on HRQoL unclear;

Relevance of dyskinesias for HRQoL probably
depend on the severity of dyskinesias

Severe dyskinesias impair quality of life

Pechevis M, et al.,2001
Chapuis S, et al., 2005
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Dominant NMS in early and late disease
according to patients

Movemert Disorders
Vol. 25, No. 11, 2010. pp. 1646165
) Movement Disarder Society

Parkinson’s Disecase Symptoms: The Patient’s Perspective

Marios Politis, MD, MSec.'** Kit Wu, MRCP.'~ Sophie Molloy. MD,* Peter G. Bain, MD, FRCP.?
K. Ray Chaudhuri, MD, FRCP. DSc.* and Paola Piccini, MD, PhD, FRCP,'>
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TABLE 3. Rank of the 24 most bothersome PD related symproms/conditions in 173 advanced
patients with more than 6 yr of disease duration

3-Choice
Total First Second Third complaint
Rank Symptom/condition score choice % choice % choice % prevalence (%)
I Fluctuating response to medication 115 15.0 8.1 5.2 283 |
Z Mood 90 7D 121 8.7 8.3
3 Drooling 85 104 6.9 4.0 21.4
4 Sleep 83 98 52 8.1 23.1
5 Tremor 67 8.1 52 4.0 17.3
6 Pain 60 64 58 40 16.2
7 Bowel problems 46 4.0 1.0 6.4 145
8 Urinary problems 20 29 52 40 12.1
9 Falls 39 40 4.0 23 104
10 Appetite/weight 36 23 46 46 11.6
11 Slowness 34 35 35 23 92
12 Fatigue 31 23 29 52 104
13 Sexual dysfunction 29 4.6 1.2 0.6 6.4
14 Hallucinations/delusions 26 23 29 23 7.5
- Restless legs 26 17 29 4.0 8.7
- Speech 26 1.2 35 46 92
17 Compulsive behavior 25 35 1.2 1.7 6.4
18 Handwriting 23 23 1.7 29 69
- Loss of smell/taste 23 1.7 1.7 4.6 8.1
- Sweating 23 1.2 29 40 8.1
21 Stiffness 22 1.2 35 23 6.9
- Swallowing 22 0.0 4.6 35 8.1
23 Freezing 21 23 1.7 1.7 5.8
- Memory 21 1.2 1.7 52 8.1

Two Key Factors Interact in the Development
of Motor Fluctuations

Progressive Pulsatile

Degeneration stimulation

LuND

Olanow et al., 2004 LINIVERSITY




Results from the ELLDOPA trial showed a positive relationship between L-dopa
dose and motor complications

. 35 Placebo ™
R 39— 150 mg/day 29.7
a0 @ 300 mg/day
= S 25 600 mg/day ™
2 ©
= 9
g3 20 16.5 16.3 182
S E _ 13.3
P g 15
88 10
g g
5 3333 53 3.3
.- | ' [ R
Dyskinesia “On/off” Wearing off
ELLDOPA, Earlier vs Later LevoDOPA trial Lu N D
The Parkinson Study Group. , 2004 UNIVERSITY

Idiopathic PD

For slight symptom relicf
(+ discase modification?)
Try MAO-B-inhibitor

Functional disability?

Wait

Alternative route Alternative route

Levadopa
Upto -wu myg/day

If no adverse cffects: Dopamunc agomst If agonist contraindications:
Increase dose “ ’!L“< years Increase dosc
Early combination therapy
Agonmist + Levodopa 3400 mg'day

r
I Combination therapy |
Agonist/Levodopa

Motor fluctuations l
Add COMT-inhibitor I Insufficient effect |

(drug resistant tremor)

| Disabling dyskincsias |

Try Amantadine )
Uncontrollable motor Consider device-aided therapy UNIVERSITY
complic ations Sce scparate algorithm

Dietrichs and Odin, 2017




Risk of Motor Complications and Other Side
Effects

Dyskinesia

Motor fluctuations

Dopamine dysregulation syndrome
Oedema

Drowsiness

Impulse control disorders
Hallucinations

Nausea

Fibrosis*

higher risk on
dopamine antagonists

higher risk on
levodopa

*ergot agonists vs levodopa

LUND

Antonini et al., 2009 UNIVERSITY

Increase in Fluctuations and Dyskinesias
Due to Decreasing Duration of L-dopa

The therapeutic window gradually narrows

Risk of - Dyskinesia - Dyskinesia 4+
| L o threshold ] threshold ol Dyskinesia

complications = = &= .

] 3] ] h old

I Target response & © threshold 3

Inadequate £ £ £
= a o o ©

symptom 4 2 4 6 4 2 4 6

control Levodopa Time (h) Levodopa Time (h) Levodopa Time (h)

* Smooth, extended
duration of target
clinical response

* Low incidence of
dyskinesias

* Diminished duration
of target response

* Increasedincidence
of dyskinesias

* Short durationof
clinical response

* “On” timeis
associated with
dyskinesias

After Obeso JA et al., 2009




Continuous Dopaminergic Stimulation

The therapeutic window gradually narrows ’

m Normal © Parkinsonism m Dyskinesia
5 ,
3
] \
1=
=
8 T T 1
“The Good Years” Increased Dyskinesias, On-off fluctuations,
symptom variation predictable unpredictable

fluctuations fluctuations

Establishing stable plasma levels from Start non-oral

commencement of therapy onwards could reduce therapies at the right
the development of fluctuations and dyskinesias. time!

After Nyholm D et al., 2007

Motor Complications

Supreme principle in treatment of motor complications:

Adequate substitution of dopamine

with simultaneous
reduction in pulsatile dopamingrgic stimulation of the striatum!

* fractionation of levodopa medication

* shortening of dosing intervals

* moderate decrease in individual doses

* combination with COMT and MAO inhibitors (increases LD bioavailability)

* combination of dopamine agonists, amantadine (additive active substances)

* continuous administration of levodopa / carbidopa or §
dopamine agonists (Apomorphine pump) bypassing gastric transit LUND

LINIVERSIT




Parkinson Tremor: Therapy

Rest and postural tremor of

different frequency

Control of akinesia and rigidity with dopaminergics or other antiparkinson drugs. When these
core symptoms have been satisfactorily managed, the following steps are recommended
' before L-dopa and afonists are increased '

9 | primidone | ’ propranolol, primidone | ’ propranolol, primidon I
v v v
e | propranolol, clozapine ’ clozapine I ’ topiramat, gabapentin |
¢ v
deep brain stimulation deep brain stimulation
(STN, rarely VIM) (STN, rarely VIM)
dgn.org ULNHE§IR

Newer Options: Safinamide

Glutamaterge
Nervenendigung

SAFINAMID
i

Dopaminergic
Monoaminooxidase B
(MAO-B)

Non-dopaminergic:

Na+ Kanale

Ca++ Kanale

Glutamate Release

. MAOB
Dopaminerge Vs
Nervenendigung |

* Pharmaceutical form: tablet for once- 7= -
. L . . = I SAFINAMID"
daily oral administration in one of the MSN = Mocium Sping® Neurone GABAerge MSN
following two doses:
* 50 mg

+ 100 mg

LUND

CacciaC. et al., Neurology 2006, 67
UNIVERSITY




Newer Options: Safinamide

®__Placebo e __Safinamid 50 mg e__Safinamid 100 mg
11,5
11,0 110
g 110 £ 108 _ — @ —===8 g
° T 106 — = & W7 : -
© . - =" =¥ — — @106
g 10,5 - _— ?
&I _ _ e 103 T — — =0 103
£ Z e mnl * . —9-1072 L
o 10,0 > “ 0 s ;—
= T»”’ —;-9'—— ;——_——ng Safinamid Safinamid
) ® . ’ afinami afinami
I 9,5 !: - - + 196 50 mg 100 mg
E g'o + LS Mittelwert (LS = Least Square) 1,23 1,28
g LS Differenz vs. Placebo 0,51 0,55
- 8,5 95% Cl der LS Differenz (0,07, 0,94) (0,12, 0,99)
p-Wert (vs. Placebo) 0,0223 0,0130
8,0
Baseline Wk 4 Wk 8 Wk 12 Wk 18 Wk 24/EQS *

Study 016: Mean change of On-time

LuND

Borgohain R. et al., 2014 UINIVERSITY

Newer Options: Safinamide

Safinamide Safinamide

50 mg/day 100 mg/day
LS Mean (h) 1.01 1.18
LS Difference 0.67 0.83
vs. placebo (h)
95% Clof LS ©0.23,1.11) (0.39, 1.27)
Difference (h)
p-value vs. 0.0031 0.0002
placebo
115 -
Study 016 Study 018
11.0
E 10.7
2
= 105 A ¥ 105
£
=
S
=
E 100
=
2 9.8
9.5 :.: @ Placebo
o3 —@m— Safinamide 50 mg
[ —m— Safinamide 100 mg
9.0 T T T T "
Baseline 016 Wk 24 Wk 48 Wk 76 Wk 102-EOS
Time points (Study week)

Effect on ON time persist over further 18 month

LUND

LUNIVERSITY
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Newer Options: Safinamide

Most patients (74%) had no or mild dyskinesias (DRS < 4) at baseline, leaving little
room for improvement.

Therefore, a post-hoc analysis of DRS data was performed on 242 patients who had
moderate to severe dyskinesias when enrolled in study 016 (total DRS> 4).

Placebo Safinamid Safinamid
(n=69) 50 mg/Tag (n=78) | 100 mg/Tag (n=74)
Dyskinesia Rating Scale (DRS)-
value in month 24 7,0 + 3,53 6,6 £ 3,54 6,4 + 4,4
LS Diff vs. Placebo 0,0 -0,73 -1,
p-Value vs. Placebo N/A 0,1999 0,0317

Borgohain R. et al., 2014

8 soctumyrenen
ﬁs«hmym:-
National Guidelines
pi e s il Indicators and basis for
S assessments
145 pages
National
National Guidlines Guidelines

Summary - with

areas for
Support for improvemen
management and
leadership 93 pages
. Nationella riktlinjer fér vard vid MS och LUND
ﬂd SOC[aIStyrelsen Parkinsons sjukdom UNIVERSITY

112 pages




Swedish National Guidelines for PD
Priority levels

Priority 1-4  should be provided
Priority 5-7  can be provided
Priority 8-10 can in exceptional cases be provided

FoU should be tested in clinical studies
Not do
Evidence base Or Consensus Swedish National Guidelines for PD, 2016 ULNL[\}lzﬁlg

Swedish Board of Health and Welfare

Swedish National Guidelines for PD

Treatment of Parkinson’s disease with motor complications in spite of
optimized L-dopa therapy

Healthcare should:

-offer additional treatment with MAO-B inhibitors, dopamine agonists, or
COMT inhibitors to people with Parkinson's disease with motor complications
despite optimal treatment with levodopa (Priority 2).

Healthcare can:

-offer additional treatment with safinamide or amantadine to people with
Parkinson's disease with motor complications despite optimal treatment with
levodopa (Prioritat 5).

Healthcare can in exceptional cases:

-offer change of treatment to long-acting L-dopa to people with
Parkinson's disease with motor complications despite optimal
treatment with levodopa (Prioritat 10). Swedish National Guidelinesfor PD, 2016~ LUND

Swedish Board of Health and Welfare UNIVERSITY

13



Future

Description Route Status

Gastro retentive LD-CD Accordion Pill oral Phase 3

Gastro retentive extended release LD-CD DM-
1992 oral Phase 2

Subcutaneous LD-CD s.C. Phase 2

Inhaled LD (CVT 301) pulmonary |Phase 3

COMT-inhibitor ODM-104 oral Phase 2

Approved 2016 New
Available in two dosages
50 mg
25 mg

Opicapone

A COMT inhibitor

Administration at bedtime

1800 © Placebo

e Entacapone

O 25 mg Opicapone
m 50 mg Opicapone
< 75 mg Opicapone
* Levodopa intake

1500 4

1200 +

900 4

600

Levodopa (ng/mL)

300

0

o] 4 8 12 16 20 24 LUND

Time post-dose (hour) Rochaet al., 2014 UNIVERSITY




Reduction of off
time: Non-

Inferior to entacapone R
Randomised, double-blind . - -
Controlled Trial N=590 —

¢ Placebo - = | s

® 200 mg Entacapone R ma s AT

¢ 5 mg Opicapone - P —
* 25 mg Opicapone Opkcrpoms S0 e S N ——

* 50 mg Opicapone P I T
Treated for 14-15 weeks

Ferreira et al., 2015

alysis set (primary efficacy outcome). (B) Superiority test for

lacebo in the full analysis set. (C) Non-inferiority test

rsus entacapone in the per-protocol set. The dashed line in

Newer Options: Opicapone
Opicapone vs Entacapone (Bipark I)

Opicapone is better tolerated than Entacapone
8,0

O Placebo
6,0 O ENT 200 mg
B OPC 25 mg
B OPC 50 mg

Loos of effect Diarrhoea

Ferreiraet al., 2016

15



Rytary®
Available in different
dosages:
23.75mg/95mg
36.25/145 mg
48.75/195mg
61.25mg/245mg

carbidopa: levodopa 1:4 ratio

New

Extended release CD-LD

IPX 066

oral/approved

N N
195
95
o

23.75 mg /95 mg* 36.25 mg / 145 mg* 48.75 mg / 195 mg* 61.25 mg /245 mg*

Capsuies may not be representative of actual size.
“Carbidopa / levodopa.

Extended release CD-LD
IPX 066

ADVANCE-PD study:
Comparison IR vs ER

Hauser, Hsu, et al., 2013

Daily OFF -1.17 hrs  Lunp

LINIVERSITY
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New

LD-CD
Microtablets

e For individualized dosing and dose fractionation
e Size: 3 mm diameter
e Used with dose dispenser MyFID
* Memory, alarm and diary function
e Approved by Swedish MPA (LV) 2014, TLV 2016

e Recently approved by EMA 2016, reg in 13 EU countries

LUND

LUNIVERSITY

LD-CD
Microtablets

6 daily doses of microtablets
versus 3 doses LDyCD/Entacapone

Nyholm et al., 2012
Nyholm et al., 2013

LUND

LUNIVERSITY
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Description

Status

Apomorphine s.C. TOLEDO trial

Apomorphine dry powder (VR040) pulmonary Phase 2

Apomorphine (APL-130277, Cynapsus) sublingual Phase 3

Adenosine A2 receptor antagonists

Istradefylline oral g;z:ze: in Japan 2013
Preladenant (A2a antagonist) oral stopped

Tozadenant (A2a antagonist) oral Phase 3 (TOZ-PD)

Caffeine (A2 rec antagonist) CALM-PD retrospective analysis
Dyskinesia

Amantadine ER ADS 5102 oral Phase 2

Mavoglurant (mGlut5 rec modulator) oral stopped (SE)

OTHERS

Pimavanserin (Nuplazid) oral PDi grsayrt\::l;?lz,i::proved T U2, 100 il s @1
Oxycodone-naloxone oral pain in PD, no obstipation
Callc}‘um—chanr{;al blocker

Isradipine oral Phase Ill (STEADY-PD)/2018

To improve Quality of Life

3. Detect and treat motor

fluctuations and dyskinesias
effectively when they appear

LUND

LINIVERSITY
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Use advanced therapies against
motor complications when
needed

LUND

Main results TOLEDG

~#— Apomorphine

‘On’ time without
troublesome dyskinesia

‘Off time

Change from baseline (hours/day)
(=}

LOCF
- P * -
-4 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 1 2
Weeks on treatment

Number of observations
Apomorphine 53 52 52 52 52 52 53
Placebo 53 48 48 48 48 a8 52

Safety and tolerability APO (n=54) Placebo (n=53)
50 (92.6%) 30 (56.6%)

Most common TEAE (210% of patients)
Skin nodules at infusion site 24 (44.4%) 0
Nausea 12 (22.2%) 5(9.4%)
Somnolence 12 (22.2%) 2(3.8%)
Skin erythema at infusion site 9(16.7%) 2(3.8%)
Dyskinesia 8(14.8%) 0
Headache 7 (13.0%) 2(3.8%)
Insomnia 6(11.1%) 1(1.9%)

ON time without troublesome
dyskinesia: treatment
difference: 1:97 hours [95% Cl:
0.69, 3.24; p=0.0008]

Primaryendpoint: absolute
change in OFF time from
baseline to Week 12 derived
from patient diaries
OFF time treatment difference -
1.89 hours (95% Cl: -3.16, -0.62;
p=0.0025)

PatientGloballmpression
of Change:
Favored apomorphine
(p<0.0001)

LUND
Katzenschlager et al., 2018 NIVERsITY
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Change from Baseline in “Off” Time, “On” Time, “On” Time
Without Troublesome Dyskinesia, and “On” Time With

6+ "On" time w/o troublesome dyskinesia *
54 * *

4 *

3

2

"On" time w/ troublesome dyskinesia

Time (hours)
(@]

=37 o
-4 —
-5 = o S *
‘6 T T T T T T T T
BL 2 3 -4 6 8 10 12
Week —0O— LCIG
-3}- LC-IR
Olanow et al., 2013 !T‘,\L"JI,"NSIR

$187.3.001 and 002

DBS versus best medical therapy: randomised,
controlled trial comparing 6-month outcomes

Results

* 255 patients with PD (Hoehn and Yahr stage >2 while not taking
medications); 25% were aged 270 years

e Patients who received
DBS gained a mean of

* Randomised to receive: 4.6 h/d of on time
= Bilateral deep brain stimulation (DBS) of the subthalamic nucleus without troubling
(n=60) or globus pallidus (n=61) dyskinesia compared
= Best medical therapy (BMT) (n=134) with 0 h/fj for patients
BostMatheal Tharaesy who received BMT
Best Medical Therapy Deep Brain Stimulation linus
(n=134) (n=121) Deep Brain Stimulation .
r o o 1 *  Motor function
Baseline, 6 mo, Diffe?:gce Baseline, 6 mo, Diﬁeizﬂoe Diﬂe?::ce P H d i f |
Time Mean(SD) Mean(SD)  (95%C)  Mean(SD)  Mean (SD) (95% Ci) ©5%Cl)  Value® improved significantly
On, vd® i
i Without troublesome 7.0(29) 7183 0 6.4(2.7) 109 (4.2) 4.6 -45 <.001 (p<0001) WIth DBS vs
dyskinesia (-0.5t00.5) (3.81t05.3) (-5.4t0-3.7) BMT
With troublesome 42(31) 39(3.3 -0.3 44(34) 1.8(3.0) -26 23 <.001
dyskinesia (-0.8t0 0.3) (-3.3t0 -2.0) (1.5t03.2)
Off, vd® 5.6(2.9) 5.7 (2.8) 0 5.9 (2.6 3434 -24 25 <.00 A e A
d @9 @ pabny RO BY  Libhe 1w : * Significant improvements
Asleep, h/s 74(1.7) 7.3(2.0 0.3 73(1 7.7 (2.0) 04 -0. .66 i
Sieep, d 17 3 = 3(18) @9 o wim in summary measure of
??ﬁﬁgbgéccéﬁg;?fﬁ ;;n;:\» gLsawng\oGnmms between the best medical therapy group and the deep brain stimuiation group. quallty Of Ilfe (assessed
“ Onwarewscnbedmzne “Study Procedures” section of the “Methods. Wlth PDQ—39) Wlth DBS

Weaver FM, et al. JAMA. 2009 Jan 7;301(1):63-73. vs BMT




Swedish National Guidelines for PD

Treatment conference before advanced Parkinson treatment

Healthcare should:

offer people receiving insufficient efficacy of oral, transdermal
or intermittent subcutaneous drug treatment, an assessment
at a treatment conference with people who have specialist
knowledge about movement disorders and experience of all
three advanced treatments for decisions about advanced
Parkinson's Treatment (Prioritat 2).

Swedish National Guidelines for PD, 2016 LU N D
Swedish Board of Health and Welfare UNIVERSITY

Swedish National Guidelines for PD

Healthcare should:

- offer DBS - that is treatment with continuous high-frequency
electrode stimulation in the brain - in people who receive inadequate
efficacy of oral, transdermal or intermittent subcutaneous drug
treatment (Priority 1)

- offer treatment with pump-delivered L-dopa/carbidopa gel to people
who receive inadequate efficacy of oral, transdermal or intermittent
subcutaneous drug treatment (Priority 3)

- offer apomorphine pumps to people who receive inadequate efficacy
of oral, transdermal or intermittent subcutaneous drug treatment
(Priority 4)

Swedish National Guidelines for PD, 2016 LLUND
Swedish Board of Health and Welfare UNIVERSITY

21



Table 3. Estimated Treatment Costs for additional 500
patients with advanced care in a 5-year horizon

Additional no Cost for Cost of standard | Difference (M
of patients avanced of care (M SEK)

Treatment (M
SEK)

Apomorphine

Infusion Pump 95 159 156 3
DBS 225 264 374 -109
Duodopa® 180 395 303 92
Total 500 818 833 -14

Swedish National Guidelines for Parkinson’s disease
The Board of Health and Welfare, 2016

Swedish National Guidelines for PD, 2016 LU N D
Swedish Board of Health and Welfare UNIVERSITY

Contents lists available at ScienceDirect

I'—’nrkiﬂg

Parkinsonism and Related Disorders
4 /]

K 3
ELSEVIER journal homepage: www.elsevier.com/locate/parkreldis

Review

Collective physician perspectives on non-oral medication approaches
for the management of clinically relevant unresolved issues in
Parkinson's disease: Consensus from an international survey and
discussion program

LUND

LINIVERSITY
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How do | recognize and refer for specialist assessment a patient
in whom the dosage and adjustment of oral/transdermal therapies
cannot further improve mobility and quality of life?

Non-invasive therapies may be judged insufficient when:

Adequate trial of noninvasive therapies includes:
inadequate due to Broadly, referral to aspecialist
motor fluctuations with L‘DOPA apd, unless ) should be considered if:

or without dyskinesias  €ontraindicated, dopamine L-DOPA is required\5ltimes daily,

o ) agonists, monoamine oxidase 4 .
e Theclinician and patient B inhibitors. and catechol-O- although the number of doses is not
! relevant if tolerated by the patient

agree that non-invasive ' athyitransferase inhibitors LA
therapy alone is no and an adequate reduction in “of

longer effective time is achieved

e QOL becomes

LUND

Odin et al, Park Rel Dis 2015: 1133-1144. LINIVERSITY

How do | recognize and refer for specialist assessment a patient
in whom the dosage and adjustment of oral/transdermal therapies
cannot further improve mobility and quality of life?

Individuals with > 1 to 2 h of “off” time during the awake part of the day despite optimized
oral/transdermal medical management:

Motor fluctuations accompanied by troublesome

1%ho(;ﬂd .be Eonsge;ed ca'ndliites dyskinesias not controlled by addition of amantadine
or aevice-based therapies. e (100-400 mg/day,

severity and quality of a patient's if available), despit T
ucen : if available), despite multiple attempts to achieve
X off” periods are equ_a”y . a patient acceptable response to non-invasive or
important. Some patients with transdermal therapies are usually considered an
marked “off” symptoms should indication for referral for device-aided therapy

be considered for referral even if
their overall “off” duration
appears acceptable

Odin et al, Park Rel Dis 2015: 1133-1144. U N IVERSITY
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Figure 2. Ranking of Clinically Important Motor,
Non-motor and Functional Characteristics That Define
a Patient Suspected to Have APD

1. Moderate level of 1. Mild level of dementia 1. Repeated falls* despite
troublesome motor optimal treatment
fluctuations 2. Non-transitory

troublesome 2. MNeeds help with

2. At least2}Jhours of the hallucinations ADLs at least some
day wit ff symptoms of the time

3. At Ieasf@hour of the 3. Moderate level of
day with*troublesome psychosis 3. Notable to perform
dyskinesia complex tasks — most

4. Non-motor symptom of the time

4. Moderate level of fluctuations

dyskinesia 4. Moderate impaired
i 5. Moderate level of mobility
5. Troublesome dysphagia nighttime sleep

6. Daily ogsl levodopa disturbances

doses imes a day”

Severity definitions were provided by the panelists — Mild: Detectable to clinician but not interfering with daily life (not or minimally troublesome
to the patient); Moderate: Detectable to clinician and Influences daily life (troublesome to the patient); Severe: Detectable to clinician and significanthy
influences daily life (very troublesome to the patient);*Repeated falls was defined as more than 1 fall.

® e D

times oral h

ours of hour of the day
|e'v"0d0pa the day with with troublesome
use per day off-symptoms d}fSklneSla

LUND

LINIVERSITY
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Device-Aided Therapies inPD:
Selecting the Right Timing

Early-disease Early-complication Late-complication
phase phase phase
Dyskinesia

“Off” fluctuations

Optimal function //\. /\./\v/ \v/ \V/‘\V/A\V/A\V/A\V/A\ f,\'S CLINICAL

\V// \ RESPONSES

Therapeutic Oral therapy ; ; |
options Rotigotine |

Current use

i Potentialfutureu

Alternative delivery for dopaminergic thérapies
DBS |

Could initiating device-aided therapies at an earlier stage than current
clinical practice be even more beneficial to some patients?

Adapted from Timpka J, et al. (2016) Mov Disord Clin Pract, 1-9. | !T,\L"JI,NNS IP

Monitoring PD: PKG

([ The PKG System

N

patient’s home

algorithms

Simple non-invasive PKG generated using Clinically relevant
watch worn in the

proprietary cloud-based

and actionable
report emailed

25



PKG: Indication for advanced therapy

05.00 07:00 09:00 11:00 13.00 15:00 17:00 19:00 21:00

8 doses L-dopa per day
Oralmedications causing
peak dose DK

BK with a number of

unpredictable “off”
periods

Extreme fluctuations
from “on” with BK IVto
“off” DK IV

s Ex1

A e e Y e

LUND

http://www.globalkineticscorporation.com
LUNIVERSITY

Monitoring PD: LCIG Effect

Time Spent with Bradykinesia*
(BK IV, Serious Range) vs Control

Time Spent with Dyskinesia* (DK
11l = IV, Serious Range) vs Control

40

30

20
4l7 B “Tm |
o

Step 1: Step 2: Step 3: Control
Before Initiated Optimised (Non-PD)

Step 1: Step2: Step 3: Control
Before Initiated Optimised (Non-PD)

- _ LUuND
http://www.globalkineticscorporation.com UNIVERSITY
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To improve Quality of Life

4. Detect and treat non-motor
symptoms

LINIVERSITY

Non-motor symptoms guestionnaire

Narma Dt Age
Centre 1D Male [ Female O
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oo toryou
A range of problems Is listed balow. Please tick the box “Yas' It you have experenced It during the past
[ Thea doctor of NUrse May ask you some guestions to nelp decidae. If you hnave Not exparsnced the
et I the ot i o The. o7 b Vo S B Vo St 1y b W T Beorareses i the
ot ok 1 the pas Mo,
o =
! e e e e e e T e resing sss. ow or e 5y
2. Loes o changs In your abiiny 1 tasts o sms O [0  17.Fssiing amucus, mgmensd or paniciy o o
e T S ——
with choking o o Intarestec N sax o o
4. VOmINg of TSElings of SISKNSSs (NAausaa) o o 19. ANCINg It dITICUN to have sex when you try o o
| 5. Constipation tese ran 8 bowe! movements & e e ——
‘es) OF NEING 10 Slrain 10 pass a Sool asces) o o Trom siing o ying o o
& o o 21.Faling o o
S — S
after haing been to the tollst - - -0 0 such as working, driing or sating .. o o
I E—— e e R
rueh o the tollst { - | asleep at right - - o o
5. Gewng up regUEY &t NI 10 pess urine 0 [0 24 imenss, va arsams or fightaning areams. o o
R M e —
i ) o o ars “acting’ out a aream o o
1. Unexphares crengs nweight ot e 1o T
| o In caeny (mi wile resting. and a teeling that you nesa to move . 1 1
12, Frooiema remembenng things tat hawe 27. Sacelling of your legs o o
ReppSned reoantly o Targetting 15 6o hings o o
} 28, Excessive sweating o o
ST —
ou o doing mings O O 20 poutievison o o
| T — 0. Batesing thinps are happering ta you hat cther
bt e not thars o o cple say are not tus o o
15. Dificully concemrating or staying focussed o o U NIVERSITY
B e e e s e e o e e o e e e B e e v
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Non-motor symptoms scale (NMSS)

30 questions, 9 domains, degree x frequency
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Correlation of total NMSS score and

HrOoL

NMSS-Study 1 NMSS-Study 2 PDQ-39 EQ-5D
n =242 n =411
Age -0.03t1 Age 0.05t1 -0.13¢1
PD Duration 0.26 PD Duration 0.34 -0.33
H&Y staging 0.41 H&Y staging 0.51 -0.53
UPDRS_3 0.46 SCOPA-Motor Exam 0.47 -0.59
UPDRS4_Dysk&Fluct 0.36 SCOPA-Motor Compl. 0.53 -0.47
FAB_Total -’w SCOPA-Cognition j)& Bﬁ
NMS Scale (0.70) | NMs scale (0.70) (-057)
NMS Quest 0.63 SCOPA-Autonomic 0.61 -0.49
Fatigue_VAS -0.40 PDSS -0.49 0.41

Mov Disord 2007; 22: 1901-1911

Neurology 2009; 73: 1584-1591
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RESEARCH ARTICLE

The Impact of Non-Motor Symptoms on Health-Related Quality of Life
of Patients with Parkinson’s Disease

Pablo Martinez-Martin, MD, PhD,"?* Carmen Rodriguez-Blazquez, BS," Monica M. Kurtis, MD,*®
K. Ray Chaudhuri, MD, FRCP, DSC,*® on Behalf of the NMSS Validation Group

" Area of Applied Epidemiology, National Centre of Epidemiology and CIBERNED, Carlos Il Institute of Heaith, Madrid, Spain
2Scientific Management, Alzheimer Disease Research Unit, CIEN Foundation, Carlos lll Institute of Health, Alzheimer Center Reina Sofia
Foundation, Madrid, Spain

SpMovement Disorders Unit, Department of Neurology, Ruber Intemational Hospital, Madrid, Spain
“National Parkinson Foundation Centre of Excellence, Kings College Hospital, London, United Kingdom
®Department of Neurology, University Hospital Lewisham, Kings College, London, United Kingdom

Martinez-Martin et al., 2010 LLI N D

LINIVERSITY

TABLE 3. Percentage of patients reporting each
non-motor symptom as measured by the NMSS

Patients*
tems N %

1. Light-headedness 167 40.6
2. Fainting 38 9.2
3. Daytime sleepiness 195 47.4
4. Fatigue 271 65.9
5. Difficulty falling asleep 207 504
6. Restless legs 131 319
7. Lost interest in surroundings 141 343
8. Lack motivation 179 436
9. Feel nervous 208 50.6
10. Seem sad 204 49.6
11. Flat mood 132 321
12. Difficulty experiencing pleasure 121 29.4
13. Hallucinations 72 17.5
14. Delusions 40 9.7
15. Double vision 72 17.5
16. Concentration 222 54.0
17. Forget things or events 209 50.9
18. Forget to do things 172 41.8
19. Saliva 178 56.7
20. Swallowing 121 29.4
21. Constipation 202 491
22. Urgency 224 54.5
23. Frequency 224 54.5
24. Nocturia 281 68.4
25. Altered interest in sex 135 32.8
26. Problems having sex 115 28.0
27. Pain 162 39.4
28. Taste or smell 171 416
29. Weight change 122 29.7
30. Excessive sweating 125 30.4

“Patients scoring 1 or more points on the NMSS.

TABLE 4. Correlations of NMSS, SCOPA-Motor, and
HRQL measures

PDQ-38 EQ-5D EQ-5D
si Index VAS
MNMSS total score 0.70 —0.57 —0.37
Cardiovascular 0.26 —0.26 —0.14
Sleep/fatigue 0.58 —0.49 —0.34
Mood/apathy 0.57 —0.47 —0.33
Perceptual problems/hallucinations 0.36 —0.33 —0.19
Attention/memory 0.43 —0.27 —0.23
Gastrointestinal 0.38 —0.40 —0.21
Urinary 0.41 —0.32 —0.19
Sexual dysfunction 014 —0.12 —0.06 (n.s.)
Miscellaneous 0.42 —0.42 —0.22
MNumber of non-motor symptoms 0.63 —061 —0.42
SCOPA-motor 0.58 —0.67 —0.40
Motor examination 0.43 —0.58 —0.37
Activities of daily living 0.58 —0.64 —0.33
Motor complications 0.50 —0.47 —0.28

Spearman’s rank correlation coefficient, all significant at a P = 0.0001
level, except n.s.: not significant.

SCOPA, scales for outcomes in Parkinson's disease; EQ-5D, EuroQol five
dimensions; PDQ-39, Parkinson’s disease guestionnaire-39 items; NMSS,
non-motor symptoms scale; VAS, visual analogue scale.

Martinez-Martin et al., 2010 LU ND

UUNIVERSITY
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Frequencies of symptoms (%)

100%

Non-motor fluctuations

<.0001

<.0001 | <.0001 | 0002 |
L N —

75% Symptom in ON and OFF

Symptom in OFF only

50% Symptom in ON only

[ |

No symptom

25%

0%

ND
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Storch et al., 2012 UNIVERSITY

Eurolnf: A Multicenter Comparative Observational Study of
Apomorphine and Levodopa Infusion in Parkinson’s Disease

Pablo Martinez-Martin, MD, PhD," Prashanth Reddy, MBBS, MRCP,? Regina Katzenschlager, MD,* Angelo Antonini, MD, PhD,*
Antoniya Todorova, MD, PhD,? Per Odin, MD, PhD,® Tove Henriksen, MD,® Anne Martin, BSc,? Daniela Calandrella, MD,*
Alexandra Rizos, MSc,? Narissah Bryndum, RN.® Arne Glad, RN,® Haidar Salimi Dafsari, MD,” Lars Timmermann, MD,”
Georg Ebersbach, MD,® Milica G. Kramberger, MD, PhD,? Michael Samuel, MD, FRCP,? Karoline Wenzel, MD,'®
Volker Tomantschger, MD,'! Alexander Storch, MD,'? Heinz Reichmann, MD,'? Zvezdan Pirtosek, MD, PhD ?

Maja Trost, MD, PhD.? Per Svenningsson, MD, PhD,'® Sven Palhagen, MD,* Jens Volkmann, MD, PhD,'*
and K. Ray Chaudhuri, MD, DSc?*

TABLE 1. Descriptive and comparative statistics at baseline and follow-up for each group of treatment

Intrajejunal Levodopa Infusion Apomorphine Infusion
Baseline Follow-up Baseline Follow-up
Mean sD Mean sD P Value Mean SD Mean sD P Value

UPDRS part 3* 27.29 12.28 15.07 10.37 <0.0001 30.79 10.40 17.46 8.08 <0.0001
UPDRS part 4% 9.93 3.29 4.36 3.07 <0.0001 10.02 4.68 593 3.35 <0.0001
NMSS domains

Cardiovascular 3.36 3.69 1.86 267 0.0076 3.19 457 2.07 249 0.23

Sleep/fatigue 16.68 10.97 864 8.26 <0.0001 16.98 10.12 12.98 10.13 0.024

Mood/apathy 15.79 12.85 11.89 13.04 0.021 18.81 18.00 998 10.17 0.0003

Perceptual/hallucinations 3.54 5.54 1.95 4.51 0.010 3.02 5.18 1.40 314 0.003

Attention/memory 10.20 9.35 7.60 8.68 0.011 877 8.24 579 6.35 0.003

Gastrointestinal 948 7.68 425 4.80 <0.0001 6.21 5.82 4865 5.49 0.003

Urinary 115 10.42 548 578 0.0001 9.07 7.40 7.93 8.03 0.002

Sexual functioning 573 7.93 232 412 0.014 2.56 5.29 1.93 359 0.18

Miscellaneous 14.66 9.25 9.68 7.87 0.0008 13.77 10.94 9.49 8.15 0.50
NMSS total score 90.95 45.00 53.66 38.67 <0.0001 82.37 49.54 56.21 32.21 0.0007
PDQ-8 summary index® 48.58 14.62 31.96 14.89 <0.0001 49.85 16.59 35.03 18.00 <0.0001

Martinez-Martin et al, 2015
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Eurolnf 2: Subthalamic Stimulation, Apomorphine, and Levodopa
Infusion in Parkinson’s Disease

Haidar S. Dafsari, MD,?* @ Pablo Martinez-Martin, MD, PhD,® Alexandra Rizos, MSc,® Maja Trost, MD,*
Maria Gabriela dos Santos Ghilardi, MD,® Prashanth Reddy, MD/PhD,? Anna Sauerbier, MD,?°
Jan Niklas Petry-Schmelzer, MD," Milica Kramberger, MD,* Robbert W. K. Borgemeester, MD,” Michael T. Barbe, MD,"
Keyoumars Ashkan, MD, PhD,? Monty Silverdale, MD, PhD,? Julian Evans, MD, PhD,® Per Odin, MD, PhD,®:'°
Erich Talamoni Fonoff, MD, PhD,®'" Gereon R. Fink, MD,"'? Tove Henriksen, MD, PhD,'® Georg Ebersbach, MD,'*
Zvezdan Pirto&ek, MD, PhD,* Veerle Visser-Vandewalle, MD, PhD,'® Angelo Antonini, MD, PhD, 67
Lars Timmermann, MD,"'® and K. Ray Chaudhuri, MD, PhD,?*
on behalf of EUROPAR and the International Parkinson and Movement Disorders Society Non-Motor Parkinson'’s
Disease Study Group

LUND

Dafsari et al., 2019 UNIVERSITY
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Cardiovascular Cardiovascular

Cardiovascular
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cognition function
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cognition function cognition
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/ problems, Urinal

pro :
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LUND

Dafsari et al., 2019 UNIVERSITY
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Relative change

Effect size (CI)

Original cohort STN-DBS (NN} APO STN-DBS N[N} APO

PDQ-8 SI —26.9 —21.1 —30.3 0.58 (0.37 to 0.79) 0.55 (0.17 to 0.92) 0.76 (0.40 to 1.12)
UPDRS-IIl -3.7 —6.4 —5.8 0.10 (—0.10 to 0.30) 0.19 (—0.16 to 0.54) 0.13 (—0.19 to 0.45)
UPDRS-IV —49.4 —45.3 —34.4 0.85 (0.62 to 1.08) 1.20 (0.74 to 1.65) 0.80 (0.41 to 1.18)
H&Y —-5.6 -11.8 —-16.1 0.19 (—0.01 to 0.39) 0.617 (0.23 to 0.98) 0.74 (0.38 to 1.10)
LEDD —52.3 16.4 11.3 1.18 (0.92 to 1.43) 0.34 (—0.03 to 0.70) 0.27 (—0.07 to 0.61)
NMSS total score —30.7 —285 —29.0 0.59 (0.38 to 0.80) 0.67 (0.27 to 1.06) 0.47 (0.13 to 0.80)
Cardiovascular —20.0 —23.9 —37.8 0.09 (—0.11 to 0.29) 0.25 (—0.11 to 0.61) 0.23 (—0.10 to 0.55)
Sleep/fatigue —39.9 —29.9 -17.9 0.64 (0.43 to 0.86) 0.45 (0.08 to 0.81) 0.18 (—0.14 to 0.50)
Mood/cognition —34.6 —43.0 —45.3 0.21 (0.01 to 0.41) 0.50 (0.12 to 0.87) 0.46 (0.12 t0 0.79)
Perceptual problems/hallucinations —50.9 —34.6 —55.5 0.29 (0.09 to 0.49) 0.23 (—0.13 to 0.59) 0.35 (0.02 to 0.67)
Attention/memory —71 —15.1 —31.3 0.05 (—0.15 to 0.25) 0.19 (—0.17 to 0.54) 0.39 (0.05 to 0.71)
Gastrointestinal 2.7 —28.7 —154 0.03 (—0.17 to 0.23) 0.35 (—0.02 to 0.71) 0.21 (—0.12 to 0.53)
Urinary —29.7 —-19.6 —-10.2 0.36 (0.15 to 0.56) 0.30 (—0.06 to 0.66) 0.20 (—0.12 to 0.52)
Sexual function —36.2 —29.5 —-19.1 0.25 (0.05 to 0.45) 0.19 (—0.17 to 0.54) 0.10 (—0.22 to 0.42)
Miscellaneous —40.5 —27.8 —31.6 0.55 (0.34 to 0.76) 0.42 (0.05 to 0.78) 0.46 (0.12 to 0.79)

Dafsari et al., 2019
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Swedish National Guidelines for PD

Medical treatment of Parkinson dementia

Healthcare should:

offer people with Parkinson dementia treatment with
acetylcholine inhibitors (Priority 4).

offer people with Parkinson dementia treatment with
memantine (Priority 9)

LUND

LINIVERSITY

Swedish National Guidelines for PD, 2016
Swedish Board of Health and Welfare
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Swedish National Guidelines for PD

Treatment of depression in Parkinson’s disease

Healthcare should:

- offer medical treatment with SNRI in people with depression and
Parkinson’s disease (Priority 3)

- offer medical treatment with TCA or cognitive behavioural therapy in people
with depression and Parkinson’s disease (Priority4)

Healthcare should in exceptional cases:

-offer medical treatment with SSRI in people with depression and Parkinson’s
disease (Priority 8)

A 4

%
Swedish National Guidelines for PD, 2016 LU N D

Swedish Board of Health and Welfare
U NIVERSITY

Symptoms and treatments that are not part of
the central recommendations

- treatment with anticholinergics in PD tremor (Priority 8)
- non-dopaminergic treatment of Parkinson tremor (Priority 9)
- treatment with apomorphine pen in ”off” fluctuations (Priority 4)

- treatment of psychotic symptoms with clozapine (Priority 3), quetiapine (Priority 7)
or olanzapine (Priority: not do)

- treatment of severe siallorea with botulinum toxine (Priority 4)

- treatment of anhedonia (R & D), treatment of fatigue (R & D); treatment of daytime
sleepiness (R & D)

- treatment of overactive bladder with peripherally acting anticholinergic agents
(Priority 6)
- treatment of overactive bladder with botulinum toxine in the bladder wall (Priority 7)

Swedish National Guidelines for PD, 2016
Swedish Board of Health and Welfare
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Symptoms and treatments that are not part of
the central recommendations

- treatment of orthostatic hypotension with Droxidopa (Priority 8)

- treatment of orthostatic hypotension with Midodrine (Gutron) (Priority 3)

- treatment of orthostatic hypotension with Fludrocortisone (Astonin)
(Priority 5)

- treatment of orthostatic hypotension with Etilefrine (Effortil) (Priority 3)

- treatment of orthostatic hypotension with Norepinephrine-Infusion (R & D)

- Treatment of impulse control symptoms which remain in spite of optimized
dopaminergic treatment with CBT (Priority 8)

- Treatment of impulse control symptoms which remain in spite of optimized
dopaminergic treatment with Naltrexone (Priority9)

- Treatment of severe dysphagia with PEG (Priority 3)

Swedish National Guidelines for PD, 2016 LU N D
Swedish Board of Health and Welfare UNIVERSITY

To improve Quality of Life

5. Live an active life: Regular
physical activity

LUND

LINIVERSITY
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LAPAQ (minutes per day)
3 3 3 g §

Medication and DBS does not solve
everything

Reduced Activity Stop working Severe Handicap

1. van Nimwegen et al J Neurol 2011, 2. Martikainen et al. Mov Disord 2008, 3. Hely et al. Mov Disord 2008

Publications on ,,Exercise/Physical
Therapy“ and
»Multiprofessional/Multidisgiplinary

n-<n,n'.

B Exercise
Multidisciplinary
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Result of larger Studies (>100) on activating
Therapy in PD

Methode Dauer [w] QuoL Motor
(f/u) scores
8 (56)

Clarke et al ErgO/Phyle

JAMA Neurol 2016

Sturkenboom et al Ergo 191 16 10 (26) - +
Lancet Neurol 2014
Canning et al i
Neurolggy 2014 PhYSIO 231 78 26 (0) - ¥ * * )
Lietal Tai Chi 195 48 24(12) + + & +
NEJM 2012
Goodwin et al PhySIO 130 10 10(10) = - + - °
JNNP 2011
2007 Cueing = R - - * )
. LUND
= primary outcome HNpvERSITY

Principles of therapy
LSVT LOUD, LVST BIG

Focus: Amplitude

(Voice or movement)
Goal

,Recalibration”

Therapy intensity:
Individual therapy

- 4 weeks
g I 1 7 4 times a week
N |‘| H ] H ﬂ 50 min per session
T R No "long-term therapy"

LUND

Ramig et al. 2001, Ebersbach et al. 2010 UNIVERSITY




Swedish National Guidelines for PD

Multidisciplinary team management in Parkinson’s
disease

Healthcare should:

Offer people with Parkinson’s disease care by a
multidisciplinary team (Priority 3).

Swedish National Guidelines for PD, 2016 L
Swedish Board of Health and Welfare UNIVERSITY

Swedish National Guidelines for PD

Team Rehabilitation in Parkinson’s disease

Healthcare should:

Offer continuous team rehabilitation for persons with
Parkinson’s disease and reduced functional capacity
(Priority 4)

Swedish National Guidelines for PD, 2016 LU ND
Swedish Board of Health and Welfare UNIVERSITY
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Summary

For best benefit on health related quality of life
-Start therapy at diagnosis

-Treat motor symptoms effectively, but try to avoid motor complications and

dyskinesias

-Treat motor complications and dyskinesias effectively, when they appear
-Detect and treat non-motor symptoms

-Live an active life: regular physical activity

LUND

LINIVERSITY
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