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L_earning Objectives

* To describe common non-motor symptoms
(NMS) in Parkinson's disease

» To discuss some non-pharmacologic and
pharmacologic approaches to managing NMS

* To recognize the importance of
discussing NMS with your neurologist and
primary care provider

» To recognize the value of promoting
communication between your doctors
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Outline
* Non-Motor Symptoms (NMS)

NMS Timeline

NMS and Dopamine

Focus: 3 Common NMS Disturbances

Take-Home Messages
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Parkinson’s Disease: Cardinal Features

Bradykinesia -- slowness executing movement
“paucity” of movement

Muscular Rigidity -- increased tone
velocity-independent
cogwheel =rigidity + tremor

Postural Instability -- primary
not visual, proprioceptive,
vestibular, cerebellar

Rest Tremor -- “pill-rolling,” asymmetric
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Cardinal Pathology: Lewy Bodies

Braak stages 1 and 2 Braak stages 3 and 4 Braak stages 5 and 6
Autonomic and olfactory Sleep and motor Emotional and cognitive
disturbances disturbances disturbances

Via olfactory
bulb

Premotor
symptoms symptoms

@ Brainstem Lewy body
Via vagus
nervge (®) Cortical Lewy body

Aviva Ellenstein MD PhD / PENCA 2018 http://www.nature.com/nrneurol/journal/v8/n6/fig_tab/nrneurol.2012.80_F1.html



Model Timeline of Parkinson’s Disease

Clinical

I 1 I AV V
Symptoms Unilateral Bilateral Balance Falls Chair/Bed
Tremor, Rigidity, Akinesia ‘

Years -20 -10 0 +10 +20

I—eWy BOdy Enteric Plexus Coeruleus Sub Nigra  Temporal Lobe Prefrontal Cx  2°->1°
Pathology Olfactory Bulb Caudal Raphe Amygdala  TEC, CA2 plx 3° Sensory Motor and
CN X Magnocel RF PPN Intralam Thal  Assoc. Areas Sensory Cxs

Modified from CH Hawkes, Parkinsonism & Related Disorders 16(2) 79-84 (2010)
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Non-Motor Symptoms



Parkinson’s Disease

ESSAY Sleep Disturbance
Constipation
Speech Disturbance
Swallow Disturbance

SHAKING PALSY.

= Drooling
sk ramition, Urinary Incontinence
Sleepiness
e Mild Confusion

http://www.allaboutparkinsons.com/james-parkinson.html
Aviva Ellenstein MD PhD / PENCA 2018 http://www.sciencemuseum.org.uk/hommedia.ashx?1d=91831&size=Small



Model Timeline of Parkinson’s Disease

Clinical

I I 11 v \/
Symptoms Hyposmia Sleep Disorder Unilateral Bilateral Balance Falls Chair/Bed
Constipation Obesity Tremor, Rigidity, Akinesia Cognitive Dementia
Bladder Depression Dependence
Years -20 -10 0 +10 +20

I—eWy BOdy Enteric Plexus Coeruleus Sub Nigra  Temporal Lobe Prefrontal Cx  2°->1°
Pathology Olfactory Bulb Caudal Raphe Amygdala  TEC, CA2 plx 3° Sensory Motor and
CN X Magnocel RF PPN Intralam Thal  Assoc. Areas Sensory Cxs

Modified from CH Hawkes, Parkinsonism & Related Disorders 16(2) 79-84 (2010)
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Avi

‘NMS: System and Onset

Sensory Symptoms
Pain
Olfactory disturbance
Restless legs syndrome
Visual blurring

Gastrointestinal Symptoms
Constipation
Dysphagia
Drooling
Nausea, Vomiting

Sleep Disorders
Insomnia
REM sleep behavior disorder
Sleep disordered breathing
Periodic leg movements
Non-REM parasomnias (wandering)
Excessive daytime somnolence

Autonomic Dysfunction
Orthostatic hypotension
Bladder dysfunction (urgency, frequency,
nocturia)
Sexual dysfunction (may be drug-induced)
Sweating abnormalities (hyperhydrosis)

Neuropsychiatric Symptoms
Depression
Anxiety
Apathy
Hallucinations, delusions, illusions
Delirium (may be drug induced)
Cognitive Impairment / Dementia

[ BLUE = premotor stage of PD.




NMS: Inter-Individual Variability

“Multisystem involvement develops
to varying levels of severity
and in a variable sequence
in different patients.”

,&Iv(%\r}énéquﬁsftee%u%Oﬁﬁgrlf\wﬁﬂb%?f&i%A'H'V' Schapira, K.R.Chaudhuri, P. Jenner. NATURE REVIEWS | NEUROSCIENCE 18:435-50 (2017)



NMS Stages

Prodomal stage

* Hyposmia Early motor stage
* Sleep disruption (e.g. RBD) * Fatigue
* Depression * Pain
* Constipation * Diplopia
_
Late stage
Early stage-mid stage * Dementia
* Anxiety * Cognitive dysfunction
* Hypophonia * Hallucinations
* Dysphagia * Incontinence
* Sleep disturbance * Sexual dysfunction
(e.g. fragmentation) * Orthostatic hypotension

4-12 years 8 years —

Non-motor features of Parkinson disease A.H.V. Schapira, K.R.Chaudhuri, P. Jenner. NATURE REVIEWS | NEUROSCIENCE 18:435-50 (2017)
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2006 NMS Questionnaire (NMS-Quest)

Have you experienced any of the following in the last month?

Yes Mo Yes Mo

1. Dribbling of saliva during the daytime .....cccccecrceveeneeee ][] 16. Feeling sad, ‘10w’ of *BlUE" ....cecveeveeeecevererveverssnsnene || |
2. Loss or change in yvour ability to taste or smell .......... 1 [ 17. Feeling amtious, frightened or panicky ..., 1 L[
3. Difficulty swallowing food or drink or problems 18. Feeling less interested in sex or more

With ChokiNg .. O O INtErEStEd IN SEX vovvvvecre e ses e ceens e s s sesemnsmennene ] L]
4. Vomiting or feelings of sickness (NAUSEA) ... e e ese e O O 19. Finding it difficult to have sex when you try ... ] L]
5. Constipation (less than 3 bowel movements a 20. Feeling light headed, dizzy or weak standing

wesk) or having to strain to pass a stool (fasces) ......... L1 O from sittng oF IVIND e e e e s e e e e e ] ]
6. Bowel fecal) INCONMtINENCE ...oveevee oo eeerees L] L 21 FAIIND coveeeeeeie et eesesees e es e e e ees e senensensnennnes 1 ]
7. Fesling that your bowel emptying is incomplete 22. Finding it difficult to stay awake during activities

after having been to the toilet ... v e e L1 O such as working, driving o 8ating ......cccce e [] []
8. A sense of ungancy to pass uring makes you 23. Difficulty getting to sleep at night or staying

T R (4 01 A I B == o 111+ o S I B I
9, Getting up regularly at night to pass WrinNe ......ccceeevee. O O 24. Intense, vivid dreams or frightening dreams ..., D |:|
10. Unexplained pains (not due to known conditions 25. Talking or moving about in your sleep as if you

T T L T ) O O are "acting” out 8 CPEEM v.ou e e e e s e sr s s vas e D |:|
11. Unexplained change in weight (not dues to 26. Unpleasant sensations in your legs at night or

change in digt) SRS I R B while resting, and a fesling that you need to move .... D |:|

Chaudhuri KR, et al. International multicenter pilot study of the first comprehensive self-completed nonmotor symptoms questionnaire for Parkin-on’s disease:
Aviva Ellenstein MD PhD / PFNCA 2018 the NMSQuest study. Mov Disord 2006;21: 916-923.



2013 NMS by Year of Diagnosis

Digestive NM?OQluoelst
n=10,
Urinary : United Kingdom
Memory

Hallucinations
Depression
Sexual function
Cardiovascular
Sleep disorder

Miscellany

|| 1 | 1

0 20 40 60

% of patients experiencing NMS
w <1 year (n=266) M >10 years (n=3043)

] ) Non-motor symptoms of Parkinson’s disease: the patient’s perspective Kieran C. Breen , Gerda Drutyte. J Neural Transm (2013) 120:531-535
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2013 NMS by Gender

NMS Quest
n=10,101
Urinary } United Kingdom

Digestive

Memory
Hallucinations
Depression
Sexual function

Cardiovascular

Sleep disorder » Male

® Female
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] ) Non-motor sgmé)toms of Parkinson’s disease: the patient’s perspective Kieran C. Breen , Gerda Drutyte. J Neural Transm (2013) 120:531-535
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NMS and Dopamine



Parkinson’s Disease: Cardinal Features

Bradykinesia -- slowness executing movement
“paucity” of movement

Muscular Rigidity -- increased tone
velocity-independent
cogwheel =rigidity + tremor

Postural Instability -- primary
not visual, proprioceptive,
vestibular, cerebellar

Rest Tremor -- “pill-rolling,” asymmetric
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Parkinson’s Disease: Medication Pathways

Entacapone
Tolcapone

Dopamine

‘ Carbidopa

Aviva Ellenstein MD PhD / PENCA 2018

Blood brain barrier

Glia

MAO-A & B

Selegiline
Rasagiline

Pramipexole
Ropinirole
Rotigotine

D2

AO-A&B

Moclobemide

Presynaptic terminal
substantia nigra origin

L DA

D1

Postsynaptic terminal
Striatum

http://www.neurology.org/content/63/7_suppl_2/S32/F2.large.jpg



Avi

NMS and Dopamine

Sensory Symptoms
Pain
Olfactory disturbance
Restless legs syndrome
Visual blurring

Gastrointestinal Symptoms
Constipation
Dysphagia
Drooling
Nausea, Vomiting

Sleep Disorders
Insomnia
REM sleep behavior disorder
Sleep disordered breathing
Periodic leg movements

Non-REM parasomnias (wandering)

Excessive daytime somnolence

Autonomic Dysfunction
Orthostatic hypotension
Bladder dysfunction (urgency, frequency,
nocturia)
Sexual dysfunction (may be drug-induced)
Sweating abnormalities (hyperhydrosis)

Neuropsychiatric Symptoms
Depression
Anxiety
Apathy
Hallucinations, delusions, illusions
Delirium (may be drug induced)
Cognitive Impairment / Dementia

GREEN = dopaminergic improvement }

[RED:dopaminergic worsening }




Selected Dopaminergic Side Effects

Orthostatic Hypotension (Lightheaded - Falls = Injury)
Cognitive/Behavioral
Hallucinations, Delusions
Impulse Control Disorders
Dopamine Dysregulation Syndrome
Fatigue
Nausea

Narcolepsy-type “sleep attack”
Ankle Swelling
Dyskinesia

START LOW and GO SLOW...and RE-ASSESS.

Aviva Ellenstein MD PhD / PENCA 2018



Three Common NMS
Disturbances



2006 NMS Scale

TABLE 3. Percentage of patients reporting each TABLE 3. Percentage of patients reporting each
non-motor symptom as measured by the NMSS non-motor symptom as measured by the NMSS
Patients* Patients*
Iltems M % Iltems M %
2. Fainting 38 9.2 . _ .
3. Daytime sleepiness 195 A7.4 18. ;ﬂrget to do things 172 41.8
4. Fatique 271 65.9 123 SE‘"“I? _ E? ggi
5. Difficulty falling asleep 207 50.4 - owallowing '
6. Restless legs 131 31.9  21. Constipation 202 49.1
7. Lost interest in surroundings 141 343 22 Urgency 224 54.5
8. Lack motivation 179 43.6 gﬁ ;ﬁﬁﬁgﬁf ggj gg-i
9. Feel nervous 208 50.6 = - - :
10. Seem sad 204 49.6 25. Altered |ntere1':3t In sex 135 32.8
11. Flat mood 132 32 1 g? Er{?memS having sex ::153 ggg
12. Difficulty experiencing pleasure 121 29.4 - rain '
14. Delusions 40 97  29.Weight change 122 29.7
15. Double vision 72 17.5 30. Excessive Swemlng 125 30.4
n=411

International, Multi-Center Study

The impact of non-motor symptoms on health-related quality of life of patients with Parkinson's disease. P Martinez-Martin et.al.
Aviva Ellenstein MD PhD / PENCA 2018 Movement Disorders 26(3): 399-406 (2011)



Fatigue / Excessive Daytime Sleepiness (EDS)

» Degeneration of Sleep-Wake Cycle Regulators

« Medication Side Effects: Dopamine Agonists,
Levodopa, Anti-cholinergics, Amantadine

* Other: Nocturia, Sleep Apnea, Mood Disorders
Medical Conditions, Other Medications

Aviva Ellenstein MD PhD / PENCA 2018



Managing Fatigue / EDS

» Lifestyle
1. Stimulating environment
2. Intense light during the day
3. Exercise (daily, routine)

* Pharmacological
1. Review Medications
2. Caffeine (100-200 mg twice daily)
3. Modafinil (100-400 mg daily)
4. Others

Aviva Ellenstein MD PhD / PENCA 2018



Drooling

» Cause = bradykinesia: impaired mouth movements
and swallowing
« Complications:

Social Embarrassment
Choking
Aspiration Pneumonia

Aviva Ellenstein MD PhD / PENCA 2018



Managing Drooling
» Non-pharmacological: Gum, Hard Candy
* Pharmacological

1. Anticholinergics

Potential side-effects: mouth dryness, blurry
vision, constipation, urinary retention, and
worsened hallucinations and memory problems

Uncommon at low doses

2. Botulinum Toxin Injections
Parotid and/or submandibular glands

3. Dopaminergics

Aviva Ellenstein MD PhD / PENCA 2018



Nocturia / Bladder Dysfunction

 Detrusor Hyperreflexia / Overactive - Nocturia,
Urinary Urge, Frequency, and Incontinence

 Bladder dysfunction is due to degeneration of
autonomic bladder neurons, motor areas, higher
control areas, and substantia nigra

« Consider Urodynamic Studies

Aviva Ellenstein MD PhD / PENCA 2018



Managing Nocturia / Bladder Dysfunction
* Pharmacological

1. Dopaminergics: Levodopa
2. B3 Adrenergic Agonist: Mirabegron (Myrbetriq)

3. Anti-cholinergics

Oxybutynin (Ditropan), Darifenacin (Enablex),
Solifenacin (Vesicare), Tolterodine (Detrol),
Trospium Chloride (Sanctura)

Side Effects: constipation, memory, hallucinations

3. Detrusor Chemodenervation: Botulinum Toxin A
4. Desmopressin nasal spray

Aviva Ellenstein MD PhD / PENCA 2018



Some Useful Online Resources

http://www.parkinson.ca/resources/
educational-publications/

Ronald Postuma, Christos Galatas

A Guide tothe

Non-Motor fSymptoms
o)

Parkinson’s
Disease

A patient-friendly booklet for:

This booklet is to help you understand Parkinson’s
Disease and prepare for the treatments ahead.
Please review it with your family.

Bring it with you to your clinic appointments.

Centre universitaire de santé McGill
Mcill Lniverssty Health € entre

Aviva Ellenstein MD PhD / PENCA 2018

NMS Quest
(search pdf)

PD NMS QUESTIONNAIRE

Name: Date:

Centre ID: Male O Fermale ]

NON-MOVEMENT PROBLEMS IN PARKINSON'S

The movement symptoms of Parkinson's are well known. However, other problems can sometimes occur as
part of the condition or its treatmant. k iz important that the doctor knows about these, particulary if they are
troublesome for you.

A range of problems is listed baow. Please tick the box "Yes' i you have experienced it during the past
month. The doctor of nurze may ask you some guestions to help decide. If you have not experanced the
problam in the past month tick the ‘Mo’ box. You should answer ‘No' even if you have had the problem in the
past but not in the past month.

Have you experienced any of the following in the last month?

Mo
[0  16.Feslng sad, ‘low’ or DU’ ...

. Dribbing of saiva during the daytims

2. Losa or change In your ability 1o tasts or smell . O 17.Feeing anxious, TIgMENSd of PENCKY ... O
3. Difficulty swallowing food or diink of problems 18, Feelng less Interssted In sax or more

with choking [m] [ e T
4. Vomiting or fesings of slckness NeUsss) e [ (] 18.Fnding It diMout to NEve sex when you try ...
5. Constipation Jees than 3 bowsl movements & 20, Fesing light hearded, azzy arwesk ananalng

waek) or heaving to strain to pass & stool (ae0se) .. (1 (] from shtting o ying .. [m]
8. Bowsl facall NCONNENGS .cv.. O  21.Faing [m-|
7. Fasling thet your bowsl smptying Is Incomplete 22 Findling 1t dificult to etay swaks during scthvies

after having baen 1o the tolet ... euh ag working, driving of eating ... O
8. Asanss of urgency to pess urine makes you 23, Diffeutty gemngm Bleep at num ar staying

Fush to the okt ........ [m] aslaep atnight ... [m]
9. Gatting up reqularly st night to pess urins O [0 24 imanss, vivid creame or frightaning dreams [mE|
10. Unexplalnad pains (ot dus to knawn condtions 25, Talking or mowng about In your desp as I you

such ss artiitis) [m | are 'acting’ out & dream 0o o
11. Unexplained changs In welght jnot cue to 26, Unpleseant senaations In your legs at night or

changs In dist) ... while reating, and a feelng that you nesd to move ... (1 [
12. Problerms remembering things that have 27, BN OF YOUT 1808 wovaasinsssse O

nheppenad recently or forgetting to oo things ...

=, oo

13, Loss of Intareet In what |2 happaning amund

YOU F AN TINGE wevsecee [0 29, Double V80N e m}
14.Beeing of hearing mlngatnat You know or &re 30, Balleving things are neppenlng o you that ofher

tokd & not thers ... e O peopie say ars not te .. - [m]

1. Difficulty concantrating or taying foeussed ... (1 ]

Al the Informiation you supply through this form will be trasted with confidence and will orly be used for the purpoes forwhich i has been
collected. Infarmation supplied will be used for monitoring puposses. Your personal data wil be procsessd and held In accordancs with the
Data Protsction Act 1898,

Developed and validated by the Intemational PD Non Matar Group
For information contact: susanne.tuk@uhLnhs.uk or alison.forbas@uhl.nhs.uk



Take-Home Messages

* Non-motor symptoms (NMS) are commaon.
« NMS-Quest can be a useful tool for you and your doctors.

« Discuss NMS with your neurologist and, when appropriate,
other members of your medical team.

« Optimal NMS management may involve pharmacologic
and non-pharmacologic approaches.

» The more precisely you report WHEN and WHAT
symptoms are most bothersome, the more thoughtfully you
and your doctor can develop optimal treatment strategies.

Take your medications on schedule and keep a log.

Aviva Ellenstein MD PhD / PENCA 2018



Thank you!



Additional References

« R Postuma, SS Romenets, R Rakhej, Physician Guide: Non-motor symptoms of
Parkinson’s Disease (2012)
http://www.parkinson.ca/site/c.kgLNIWODKpF/b.3536143/k.3545/For_Health

Care Professionals.html

« KR Chaudhuri, Under-recognized Nonmotor Symptoms of Parkinson's Disease”
(2013) http://www.pdf.org/en/parkinson_briefing_nonmotor




First Comprehensive Evaluation of NMS and QoL

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,”
and K. Ray Chaudhuri, MD, FRCP, DSC,*® on Behalf of the NMSS Validation Group

"Area of Applied Epidermiology, National Centre of Epidemiology and CIBERNED, Carlos Il Institute of Health, Madrid, Spain
Scientific Management, Alzheimer Disease Research Unit, CIEN Foundation, Carios Ill Institute of Health, Alzhaeimer Center Reina Sofia
Foundation, Madrid, Spain
SMovement Disorders Unit, Department of Neurology, Ruber Intemational Hospital, Madrid, Spain
“National Parkinson Foundation Centre of Excellence, Kings College Hospital, London, United Kingdom
SDepartment of Neurology, University Hospital Lewisham, Kings College, London, United Kingdom

Movement Disorders 26(3): 399-406 (2011)



First Comprehensive Evaluation of NMS and QoL

“The results show that non-motor
symptoms have, as a whole, a greater
Impact on health-related quality of life than
motor symptoms...

“...and non-motor symptoms progression
contributes importantly to health-related
quality of life decline in patients with
Parkinson s disease.”



Substantia nigra neurons remaining (%)

3

2016 Clinical Phase Model of PD

Risk phase Preclinical phase

Markers Markers Markers (examples) Time
= Genetic None yet * REM sleep behaviour disorder

markers validated * Autonomic dysfunction
* Enviroment * Blood, CSF * Olfactory dysfunction
* Personality? and tissue * Depression
* Substantia biomarkers? * Somnolence

nigra hyper- * Imaging * Imaging abnormalities

echogenicity markers? * Slight motor signs

Advances in markers of prodromal Parkinson disease..Postuma and Berg.Nature Reviews Neurology. Nov2016; 12(11): 622-634.



