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Patient Centered Care

“Care that is respectful and responsive to individual
preferences, needs and values, ensuring that the
person with Parkinson’s Disease (PwP) guides all

clinical decision making.”

van der Eijk et al. 2011
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Incidence of PD

* Peak age of onset 60 yo
* Lifetime risk 2%
e 1-14/100,000 population per year

Elbaz et al, 2002; Van Den Eeden et al, 2003
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Prevalence of PD

1.8% of people over 65 yo
* Risk increases with age
2.6% of people 85-89 yo

* More common in males (3:2)

de Rijk et al, 2000; Bowe et al, 2000
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Mortality of PD

* Pre-levodopa era: 3x greater risk of death
e Post-levodopa: 1.6x greater risk of death
* Now, patients live >20 years

* Death is usually to an unrelated illness or the effects
of decreased mobility, aspiration, or increased falling.

Hoehn and Yahr, 1967; Yahr et al, 1976; Elbaz et al, 2003
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ETIOLOGY OF PD

Genes Environmental Endogenous
toxins? factors
Pathogenesis
Protein Oxidative Mito- Inflam- Apoptosis
accumulation « stress > chondria © mation « cascade

A \ \ \ A

Parkinson disease

Fahn et al, Principles and practice of movement disorders, 2007
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Evit seckion Substantlia nigra

of the midbrain
where a portion
of the substantia
nigra is visible

Diminished substantia
nigra as seen in
Par msonI s disease

@ ADAM , Inc. ‘NGHAM

http://www.nytimes.com/heaIth/guides/disease/par_kinsons—disbeése/print.htmI





Substantia nigra pars compacta

Collection of pigmented neurons located within the midbrain
(upper part of brainstem).

Normal (left) and PD (right). There is loss of these neurons in PD.

http://neuropathology-web.org/chapter9/chapter9dPD.html
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Pathology of PD

e 1912,1914 - Lewy
discovered cytoplasmic
inclusions (Lewy bodies)

* Almost all patients with
PD have Lewy bodies in
SN and locus ceruleus.

* Lewy bodies are made up
of the protein alpha-
synuclein.

Lewy et al, 1912; Lewy et al, 1914 http://neuropathology-web.org/chapter9/chapter9dPD.html
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Alpha synuclein

e Solub

° Lewy
synuc

e protein in cytoplasm.

podies consist of abnormally folded alpha-

ein.

New insight into protein structure
can help researchers understand the
pathophysiology of Parkinson's.

DESTABILIZATION
+
AGGREGATION

http://www.labpinions.com/files/science-news/images/Andrew%20Hau/parkinsons-2_0.jpg?1319652492
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Braak staging of PD

Braak Parkinson’s disease stages 1 &2  Braak Parkinson’s disease stages 3 &4  Braak Parkinson’s disease stages 5 &6
PRECLINICAL CLINICAL PARKINSON’S DISEASE COGNITIVE IMPAIRMENT
Stage 1 Anterior olfactory nucleus, lower brainstem
Stage 2 Raphe and locus coeruleus
Stage 3 Substantia nigra
Stage 4 Mesocortex and thalamus
Stage 5 Neocortex association areas, prefrontal cortex

Stage 6 Entire neocortex (mild in primary motor and sensory areas |, ..
mmMINGHAM
world





Is the Braak hypothesis valid?

 Some non-motor features of PD appear before motor
signs, as predicted by Braak.

 Constipation is commonly seen, up to 20 years prior to
motor symptoms.

e Qlfactory dysfunction
e Validation with human autopsy study

 PD staging held true in majority of patients (67%-86%) with
incidental LBs, PSP with LBs, LBD without AD pathology and
LBD with AD pathology.

* PD staging only seen in 6% of AD patients

Savica et al, 2009; Ross et al, 2008; Dickson et al, 2010
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Is the Braak hypothesis valid?

1. Some patients have LB and decreased SNc neurons
without LB in lower brainstem.

2. Dementia with lewy bodies often doesn’t have
brainstem Lewy neurites.

1. DLB patients excluded in Braak’s studies

3. Many elderly patients have Braak pathology (even
stage 6) and die without having clinical PD.

4. No correlation between Braak stages and clinical
severity of PD.

5. Lewy bodies not always seen in LRRK2 mutations.

Parkkinen et al, 2005; Parkkinen et al 2008; R.E. Burke et al, 2008; Haugarvoll and Wszolek, 2006
LR eV AT ERMINGHAM
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Substantia Nigra Imaging

* SNc neurons project to the neostriatum (caudate + putamen).
* In PD, loss of SNc neurons projecting to posterior putamen occurs first.
* Can be seen with FDOPA PET or DAT SPECT scans.

* Note: abnormal DaT scan can be seen in any parkinsonian syndrome; not just PD.

Normal Early PD _ Advanced PD
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Pathology and motor symptoms in PD

e Clinical motor features seen after 80% of striatal
dopamine content (60% of nigral dopaminergic neurons)
are lost.

 How do clinical findings correlate with neuron and
dopamine loss in SN?

* SN isinvolved in the motor circuit, and decreased
influence of these neurons within the circuit is thought to
contribute to the motor manifestations seen in PD.

Bernheimer et al, 1973
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Motor Circuit

NORMAL PARKINSONISM
Cortex Cortex
A N
Normal: ‘L ¢
e Direct pathway: Putamen- Putamen Putamen
>GPi/SNr->Thal->Cortex D &~\/>D; D,€~,,->D;
 Indirect pathway: Putamen- | :
>GPe->STN->GPi/SNr->Thal- oy .
>Cortex
PD: GPe GPe
e Ultimate decreased output
from thalamus to cortex il el
STN Nl STN
h 4 v
L—) GPi/SNr d GPi/SNr
Brain Stem, Brain Stem,
Spinal Cord Spinal Cord

http://what-when-how.com/acp-medicine/parkinson-disease-and-other-movement-disorders-part-1/
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Typical appearance of Parkinson’s disease

Stooped posture

Masked facial
expression

Rigidity
Forward tilt
of trunk

Flexed elbows

& wrists Reduced arm

Slightly flexed
hips & knees

/
Trembling of ,/
extremities
/ Shuffling, short-

/ stepped gait
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Making the Diagnosis

* MDS Clinical Diagnostic Criteria (10/2015)

* Bradykinesia

* Tremor and/or rigidity

Postuma et al., Mov Disord, 2015

MTHE UNIVERSITY OF
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Absolute exclusion criteria

* Absence of response to high dose levodopa, despite moderate disease
* Normal DaT scan

 Dopamine blockers (antipsychotics, antiemetics)

 FTD or primary progressive aphasia

e LE parkinsonism for >3 years

* Cerebellar features

 Downward gaze palsy

* Cortical sensory loss or ideomotor apraxia
Postuma et al., Mov Disord, 2015

1 Tabdety NI -

ABILIFY

(aripiprazole)






Supportive criteria

* Need at least 2 for clinically established PD:
1. Clear and dramatic benefit from levodopa therapy
2. Levodopa-induced dyskinesias
3. Resting tremor of limb

4. Olfactory loss

Postuma et al., Mov Disord, 2015

MTHE UNIVERSITY OF
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Red flags

 Wheelchair after 5 years of motor symptom onset
* Recurrent falls (>1/yr) in 3 years
* No progression of symptoms in 5 years

* Bilateral, symmetric parkinsonism

 Absence of non-motor features in 5 years
» Severe dysarthria/dysphoniain 5 years

e Severe dysphagia in 5 years

. THE UNIVERSITY OF
Postuma et al., Mov Disord, 2015 LM 156V AT BIRVINGHAM
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Red flags

* |Inspiratory respiratory dysfunction
e Severe autonomic failure in 5 years
e Contractures in 10 years (anterocollis, hands, feet)

* Unexplained pyramidal tract signs

“THE UNIVERSITY OF
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Motor findings in PD - Bradykinesia

* Bradykinesia: Slowness of movements
 Decreased amplitude and speed
 Examine rapid alternating movements
* Slowness in shrugging/relaxing shoulder or raising arm

* Micrographia

Espay et al., 2009

MTHE UNIVERSITY OF
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Bradykinesia and Gait

* Slow, short-stride, shuffling gait
e Reduced heel strike

 Reduced arm swing when walking

* decreased automatic/spontaneous movement

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Other manifestations of Bradykinesia

* Drooling (failure to swallow saliva)

e Aprosody (loss of inflection during speech)
 Hypophonia (soft speech)

 Hypomimia (loss of facial expression)

* Decreased eye blinking

* Loss of spontaneous movements (such as gesturing)

e Bradyphrenia (slowness of thought)

Bagheri et al., 2009; Lal and Hotaling, 2006; Teulings et al., 2002
LR eV AT ERMINGHAM
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Motor findings in PD - Tremor

* Tremor

Resting hand tremor (‘pill-rolling” tremor) is classic

* Pronation/supination or MCP flexion/extension

May also have postural tremor, but will typically be delayed
and has same frequency of rest tremor (re-emergent
tremor)

Frequency 4 to 6 Hz
Tremor of chin, lips, jaw also commonly seen
Leg tremor

Head tremor is infrequent

Jankovic et al., 1999b

MTHE UNIVERSITY OF
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Motor findings in PD - Rigidity

e Rigidity: increased resistance of a joint against
passive range of motion

* No change with velocity
 Cogwheeling vs lead-pipe

* Froment’s maneuver: increased resistance with voluntary
movement of contralateral limb

* Painful shoulder is common initial symptom

* Misdiagnosed as arthritis, bursitis, rotator cuff injury

Broussolle et al., 2007; Riley et al., 1989; Stamey et al., 2008

MTHE UNIVERSITY OF
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Other manifestations of Rigidity

 Flexed neck and trunk
posturing — occurs
later in disease

* Truncal flexion of
thoracolumbar spine
(camptocormia)
worsens during
walking and resolves in
supine position

* ‘Dropped head’

* Pisa syndrome (tilting
of the trunk and
scoliosis)

Doherty et al., The Lancet Neurology, 2011
MTHE UNIVERSITY OF
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Motor findings in PD — Postural reflexes

* Loss of postural reflexes — occurs later in disease

 Worsens when performing complex motor (carrying
groceries while walking up steps) and cognitive tasks

e Contributes to falls

* Retropulsion testing (pull test)

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Motor findings in PD - Festination

* Festination of gait

* Loss of postural reflexes + stooped posture

e Patient walks faster and faster, trying to catch up with

center of gravity

MTHE UNIVERSITY OF
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Motor findings in PD — Freezing of gait

* Freezing: halting of a motor action

Feet can become ‘glued to the ground’

* Common Triggers

Starting
e Short, sticking, shuffling steps when initiating walking

Turning, Crowded or Cluttered space
Doorways
Moving in short period of time (crossing street)

Destination-freezing and Dual Tasking

* Anxiety and Rushing worsens FOG

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Cues/tricks to overcome Freezing

* Visual cues

* Lasers

e Strips of tape
* Changing the task 8

* Weight shifting @ C

* Take a step backward ree .

* March in place t/V
 Tapping the doorway G /
 Reward mechanisms (chocolate) )

e Auditory Cues
* Rhythms
* Music
* Beats

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Other types of Freezing

* Palilalia or freezing of speech

e Usually, patient will repeat first syllable of the word
* Apraxia of eyelid opening (levator inhibition)

* Freezing of limbs

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Progression in PD

e Without treatment:

* |n 5-10 years,
severely disabling

 Death mainly from
medical
complications

e -y

Hoehn & Yahr Stages

Motor symptoms on one side; minimal functional impairment

Symptoms become bilateral

Miild to moderate symptoms wi
independently

Vlore severe symptoms wi balance; requires
substantial assistance

Severe symptoms; restricted to bed or wheelchair

THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Rate of progression

e Different rate for each PD patient
e Rate of progression within same patient is steady

* Tremor-dominant form progresses slower

Post et al., 2007

“THE UNIVERSITY OF
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Other influences of progression

* Stress
e Emotional and medical

* |lIness

* Therapy

Tanner and Goldman, 1996; Onofrj and Thomas, 2005.
MTHE UNIVERSITY OF
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Medications Used in Parkinson disease

Apomorphine Af;tEhoIinergics:
Rotigotine gen;otr::'ine
Bromocriptine Rasagiline Tphenadine
Cabergoline Selegiline :f%?dtdme.
Pergolide Trihexyphenidyl

Carbidopa Pramipexole l

Levo-DOPA Benserazide  Ropinirole Monounkne odase 3,4-dihydoxy-phenylacetic
DOPA decarboxylase X
Levo-DOMA. = ~ Dopamine

‘ > 3-O-methyldopa
Catechol-Omethyl transierase

T

Entacapone
Tolcapone

https://you.38degrees.org.uk/petitions/free-medication-for-people-with-parkinson-s
LETHE UNIVERSITY OF
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Medications Used in Parkinson disease

—

: Abt;éholinergics:
Sinemet Apomorphine
( ) Rotigotine gen;otr::.ine
Bromocriptine asagi rphenadine
Cab "p i e Procyclidine
il St Selegiline e
Pergolide Trihexyphenidyl
Carbidopa Pramipexole l
Levo-DOPA Benserazide  Ropinirole Moncamine osdue 3 4-dihydony-phenylacetic
DOPA decarboxylase X
Levo-DOPA - > Dopamlne

> 3-O-methyldopa
Catechol-Omethyl transierase

T

Entacapone
Tolcapone

https://you.38degrees.org.uk/petitions/free-medication-for-people-with-parkinson-s
LIS THE UNIVERSITY OF
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Sinemet (carbidopa/levodopa)

* Precursor to dopamine and converted to dopamine
In Vivo

* Bioavailability is best with:
* Ratio is usually 25mg/100mg

* Immediate release is most predictable

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Motor Fluctuations

MILD MODERATE

Dyskinesia

OnTime
Therapeutic
Window

Off Time

Blood Levels of Levodopa

Adapted fram Jankewic. Matar fluctuations and
dyskinesias in Parkinson's disease; clinical

WEHI'II'IQ Off D‘ElﬂYE'd On manifestations. Mov Disord,2005;20{11):511-516.

“THE UNIVERSITY OF
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ON and OFF

* ON
 The medications are working

* (Possibly with some dyskinesia)
* OFF

e Patients’ medication is not sufficient to control their
symptoms

e Usually, it has been metabolized, and it is time for a new
dose!

* You may hear the words “wearing off” which is when the
benefit is waning!

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Motor Fluctuations

MILD MODERATE

Dyskinesia

On Time
Therapeutic
Window

Off Time

Adapted fram Jankovic. Motar fluctuations and
dyskinesias in Parkinson's disease; clinical
Wearing Delayed manifestations. Mev Diserd. 2005;20{11):511-516.

“THE UNIVERSITY OF
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Motor Fluctuations — Increase frequency

MILD MODERATE

Dyskinesia

OnTime
Therapeutic
Window

Off Time

Blood Levels of Levodopa

Adapted fram Jankewic. Matar fluctuations and
dyskinesias in Parkinson's disease; clinical

WEHI'II'IQ Off D‘ElﬂYE'd On manifestations. Mov Disord,2005;20{11):511-516.

MTHE UNIVERSITY OF
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Dyskinesia Video

e A familiar face with dyskinesia
* Multiple patients, start at 2:45 - 3:10

Marconi et al., MD, 1994

“THE UNIVERSITY OF
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https://www.youtube.com/watch?v=5OLzuUVfoJ8

https://www.movementdisorders.org/MDS/Resources/Videos/Video-Library/Video-Detail-Handler.htm?DataID=12431&returnURL=https%3A%2F%2Fwww.movementdisorders.org%2FMDS%2FResources%2FVideos%2FVideo-Library.htm%3FFB_Values%3D!!%26F349_ajaxEnabled%3D1%26F349_DocID%3D395%26F349_keywordFilter%3Ddyskinesia%26F349_PageNum%3D3%26F349_SortKey%3DDateDesc%26F349_SortDir%3D%26%26%26
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Why this matters to Physical Therapists:

 Why is your patient having fluctuating abilities?
 What can you do about it?

e Extra dose?

* Better time of day?

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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There are other ways to give Levodopa!

* Inhaled Levodopa (Inbrija) - New!

Good for sudden OFF’s and morning OFF’s

Begins to work after 10 min

* Duopa Pump

16 hour continuous infusion during the daytime hours

The patient can give themselves an additional booster dose
prn

The pump is secure and should not interfere with therapy

generally

LeWitt., et al. MD 2016
CannOt dO aqua therapy Fernandez, et al. MD 2015

“THE UNIVERSITY OF
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 FDA approved in 2016
 Used in Europe since 2004

Are you wondering about
carrying the Duopa pump?
We get it. You're wondering if this
medical device will suit you. You want
to know how it will fit, look, and feel
on your body.

These are all good questions,

and the good news is you're not the
first to ask. That's why we created

5 carrying options, so you can decide
which style works best for you.

Already using Duopa?

While you may be using the carrying
bag that came with your pump,
take a look at other carrying cases
that may suit you.

Refer to the Instructions for

Use for the carrying case

that you use.

HIP PACK LIGHTWEIGHT

VEST

Please see full Important Safety Information on pages 14-15 and accompanying

full P g or visit www.rxabbvie.com/p pa_pi.pdf.

Duopa.com

Parkinson.org






Medications Used in Parkinsons

Apomorphine Anticholinergics:

Rotigotine Benzotrop.ine

Bromocriptine Rasagiline Orpheqaqlne

Cabergoline Selegiline Pf.ocydodme.

Pergolide Trihexyphenidyl
Carbidopa Pramipexole l

Levo-DOPA Benserazide

l l

DOPA decarboxylase

Levo-DOPA - > Dopamine

‘ > 3-O-methyldopa
Catechol-Omethyl transierase

T

Entacapone
Tolcapone

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Ropinirole onosmine oxdase = 3,4-dihydoxy-phenylacetic

acid






Dopamine Agonists Adverse Effects

* Nausea, orthostatic hypotension, somnolence, sleep
attacks, hallucinations, delusions, LE swelling
* Impulse control disorders
* Gambling
* Excessive Eating
* Hypersexual behaviors
* Hobbying
* Punding

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Knowledge that will change your world





Medications Used in Parkinson disease

Apomorphine Anticholinergics:
Rotigotine Benzotrop.ine
Bromocriptine Rasagiline Orpheqaqlne
Cabergoline Selegiline :r.ocydndme.
Pergolide Trihexyphenidyl
Carbidopa Pramipexole l
Levo-DOPA  Benserazide Ropinirole Monosmine oxdase 3,4-dihydoxy-phenylacetic
l l l "2
Levo-DOPA o ooenie Dopamine

‘ > 3-O-methyldopa
techol-Omethyl transierase

T

Entacapone
Tolcapone
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Amantadine

Hallucinations
* Confusion/worsened memory
 Dry mouth and Dry Eyes

e |nsomnia

* (can also be a benefit and help lessen fatigue/drowsiness)

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Knowledge that will change your world





Medications Used in Parkinson disease

Apomorphine Aﬁr;éholinerg:'—cs:
Rotigotine Benzotrop.ine
Bromocriptine Rasagiline gfrphz!.at.ime
Cabergoline Selegiline o f:g ldlne.
Pergolide Trihexyphenidyl
Carbidopa Pramipexole l
Levo-DOPA Benserazide  Ropinirole Moncumine odsse 3 4-dihydoxy-phenylacetic
DOPA decarboxylase X
Levo-DOPA - > Dopamme
& > 3-O-methyldopa
Catechol-Omethyl transferase
Entacapone
Tolcapone
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COMT and MAO inhibitors

* Typically most beneficial as adjuncts

 Entacapone can cause diarrhea

* Rasagiline is SSS

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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In general,
for patients
with PD,

when...

. .y

Motor fluctuations in
patients who are medication
responsive

e Early wearing off

e Dyskinesias

Severe tremor, unresponsive
to medications

Intolerable side effects from
oral medications

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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Deep
Brain

Stimulation
(DBS)

Over 150,000 people
worldwide have received
DBS for essential tremor,

Approved by the FDA for Parkinson’s disease,
essential tremor dystonia, and obsessive-
e Thalamus compulsive disorder.
2002
1997 Today

Approved by the FDA for
Parkinson’s disease and
dystonia

e Subthalamic nucleus
¢ Globus pallidus interna

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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How does DBS work?

Nobody knows, for sure

Interference with an
abnormal signal in the brain

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
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* Tremors Coxte T

Caudate nucleus

e Slowness
e Stiffness

Subthalamic nucleus (STN)
Thalamus

‘ ’ Putamen

N

Substantia nigra (SN)

https://www.bioscience.org/2018/v23/af/4586/figures.htm
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e Classic motor symptoms ~

Caudate nucleus

* Dystonia

Subthalamic nucleus (STN)

Thalamus

 May block dyskinesias

Substantia nigra (SN)

https://www.bioscience.org/2018/v23/af/4586/figures.htm
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* Tremor

Caudate nucleus
Subthalamic nucleus (STN)

Thalamus

‘ ’ Putamen

N

Substantia nigra (SN)

https://www.bioscience.org/2018/v23/af/4586/figures.htm
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How long does DBS work?

It is not a cure; it doesn’t prevent
progression of disease.

But, after ~20 years of implantation,
research shows the device continues to
help many symptoms of PD, especially
tremor and dyskinesias.

MTHE UNIVERSITY OF
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Take Home Points

* Each person is unique

e Gait problems are common in advanced PD and the
treatment requires some creativity

* Ask your patients a few basic questions to try to
optimize their time at Physical Therapy

* Please feel free to get in touch with us, the medical
providers, to discuss possible concerns!

* We love PT’s! You guys are the miracle workers!

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Knowledge that will change your world
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One Size
Fits One

PATIENT CENTERED,
IMPAIRMENT BASED CARE
FOR PERSONS WITH
PARKINSON’S DISEASE

Welcome!

[777Parkinson’s Care Clinic E

EE Southeast s IVIE.DI&C‘I.I”\IE

Neurobalance Program Knowledge that will change your world

One Size Fits One

Ellis T, Rochester L. 2018.
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The burden of disease...>s
Arthritis Deconditioning The projected total
The # 9( persons cost to the U.S. alone
S g ... S et o v
$52 BILLION
expected to ith
DOUBLE by persons wit ANNUALLY.
2030 disabilities
report 4-13
Osteoporosis secondary Muscle/Joint pain
conditions”
Mobility
Problems

Patient Centered Care

“Care that is respectful and responsive to individual
preferences, needs and values, ensuring that the
person with Parkinson’s Disease (PwP) guides all

clinical decision making.”

van der Eijk et al. 2011

Objectives

Review barriers and facilitators for exercise for persons with PD

Provide evidence-based intervention strategies for motor symptoms and non-motor symptoms

Provide evidence-based support, existing guidelines and clinical expertise to support decision
making strategies for examination, evaluation and intervention to optimize patient centered
impairment based care

Discuss the importance/provide evidence supporting allied health interdisciplinary care

Discuss rehab and wellness implications for objectives 1-6
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Fullard et al. 2017

ICF Modeles
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History Taking






Review non-PD related info first

Drug-Induced Parkinsonism

Table 1

shin H. and Chung S. 2012

Tell me about your journey with PD.
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Meet Jim! He’s going to talk
about getting diagnosed.

2,
446‘4/0 7S

Prodromal features

What meds do you take for your PD?

=f=)






ON/OFF times

Exercise History

affhS5e:

A Sedentary Lifestyle

= Sitting Is The New Smoking =

Newly Diagnosed? Advanced Stages?
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Falls History
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Falls History and Home Safety

© DS PHNNEY

s e

Davis Phinney Foundation. www.dpf.org

ICF Modeles






Addressing Personal and
s ) Environmental Factors

What are the Barriers?

"No one
rises to low
expectations." e

\ &=

Ellis, T,, Boudreau, J.K., DeAngelis, TR. et al. 2013.

What are the Barriers? — Low Self Efficacy

L) / Won'T 0o T o= Rimmer, LH., Riley, B.,
WHICH STEP HAVE Mou REACHED TODAY? Wang, E. 2004,
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Rimmer, J.H., Riley, B., Wang, E. 2004.

What are the Barriers?

Rimmer, LH., Riley, B., Wang, E. 2004

What are the Barriers?

Transformative Exercise Framework

Tmm—_

5 /_}:‘”
PP s —, ~.....J
| _._; .__.‘._.

Rimmer and Henley. 2013.
Rimmer and Lai. 2015.
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! Primary Motor Impairments

G- Bradykinesia==

(Ampairments)

Bradykinesia, Hypokinesia, Akinesia —
slowness and smallness, reduction of
movement amplitude or absence of
movement

Shortened step length, decreased UE
swing, pelvic motion and heel strike

People will report their world has
gotten very “small”

Measure using: UPDRS motor exam

Measurements to consider : UPDRS motor ADL scale, 6
MWT, 10 meter walk test, MiniBESTest, 5 sit to stand,
Functional Gait Assessment, PDQ-39, PDQ-8

= Speed of ADLs completion
= Bed mobility, Transfers

= Slower navigation in the home, slower to complete IADLs
= Curtail community activities because of time

= Handwriting : comparison study

= Deficits in balance performance

10
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Bradykinesia Interventionz=

Repetitive Aerobic training

Large amplitude movements with intensity

Kinesthetic awareness of the “new amplitude”

Keep it simple to start, positive, provide early success

Specificity of training

Removal of cueing

Bradykinesia Interventionzz

Resistance training

Interval training

Forced exercise

Handwriting Recommendations

AS WELL AS YouR PRoGRAM . Y4 DEmAwp
876 PHYSIcAL MoVEMENTS THAT HAVE

MAPE A BI& DIFFEREncE IN MY L|FE.

—

E==D Primary Motor Impairmentse

(impairments)

Rigidity

=resistance to passive motion across a joint

= cogwheel rigidity, leadpipe rigidity in advanced stages

= may be the cause of or associated with pain and result in orthopedic conditions

= assess limb and axial rigidity, Pisa Syndrome, camptocormia, striatal hand with ulnar
drift, striatal toe

Measure using: UPDRS motor exam and consider AROM/PROM, segmental spinal
mobility, pelvic mobility, mobility of other affected joints

11
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Measurements to consider: same as bradykinesia
Compromises ability to complete ADLs independently
Bed mobility

Transfers

Gait

Postural abnormalities and balance performance deficits due to decreased
available ROM and decreased joint mobility, soft tissue limitations

8/16/2019

Rigidity Interventiona«

Full body movements with axial rotation, reciprocal motions, cross multiple planes in a variety
of positions (supine, prone, quadruped, tall kneel, half kneel, etc...) with repetition

AROM/PROM, use cueing to achieve range if needed
Manual techniques for mobilizations of trunk, hip, pelvis
Deep breathing and relaxation techniques, modalities if needed to assist
Flexibility for targeted muscles

Resistance training through full range to increase force output
Yoga, Tai Chi

Dance

Bracing for postural syndromes

—

Coptamert) Primary Motor Impairmentss

(impairmonts)

Resting Tremor

= Does not have to be present for diagnosis

= Nearly 100% will experience tremor during their disease
= Severity needs to be noted and related to ADLs

Measure using: UPDRS motor exam

12
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e
(= == Resting Tremor

Measurements to consider: 9 hole peg test, UPDRS motor ADL section (self

report), Physical Performance Test

Frustration and increased dependence in ADLs
Handwriting

Grasping with accuracy

Reaching and Carrying (depending on weight)
Reaching and grasping during transfers, bed mobility

Can contribute to seated and standing balance deficits

Can contribute to gait impairments

Resting Tremor Interventions«

Proximal stability, keep arms by side or elbows on the table, quick set of isometrics

Utilize OT! UE strengthening, adaptive equipment such as button hooks, weighted
utensils, weighted pens, wrist weights, rocker knives, non-skid materials underneath
cutting boards, bowls, etc...

Dancing, forced exercise such as cycling or treadmill

Education on home and community management

Manage stress using deep breathing and relaxation techniques to reduce stress that
will lead to increased tremor

Eliminate multi tasking (i.e. consider sitting while shaving, brushing teeth, cooking)

Body Functions &

p— " Primary Motor Impairmentsss

Postural Instability

Impairment in balance due to loss of postural reflexes and not related to primary visual,
vestibular, cerebellar or proprioceptive dysfunction.

Early dysfunction in balance and frequent falling may be indicative of atypical Parkinsonism

Inappropriately elevated amounts of balance confidence as compared to balance capabilities
can significantly increase one’s risk for falls

Measure using: UPDRS motor exam pull test, push and release test with MiniBESTest

13
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SCHONEBURG ET A

N Structures
(mpairments)

Summarizod hera are the

FIG. 1. Framework for balance dy

four domans that contribute tability including quiet
reactive. postural ts, anticpatory postural adjust
and dynamic balance.

Schoneburg et al. 2013

8/16/2019

SCHONEBURG ET AL

Quiet Stance

Postural alignment
Postural sway

Sensory weighting

Limits of Stability

FIG. 1. Framework for balance dysfunction. Summarized here are the
four domains that contribute 10 postural stability inchiding quiet
stance, reactive postural adustments, anticipatory postural acjust
ments, and dynamic balance.

Adapted from Schoneburg et al. 2013

Quiet Stance«»

Postural Sway in Quiet Stance
A B. Healthy Control C. Untreated PD

wl3

Adapted from Schoneburg et al. 2013
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Quiet Stance«»

lim
anding, walking, and

Reactive Postural ScHONEBURG ET AL
Adjustmentsss

Movements made from an
external perturbation to recover
the CoM over the BoS

Postural Strategies

Postural Adaptations

postural acjusts
ments, and dynamic balance.

Adapted from Schoneburg et al. 2013

Reactive Postural Adjustmentsx==

§
|

8/16/2019
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Reactive Postural A

djustmentses:
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Anticipatory
Postural Adjustments

Postural adjustments that precede
voluntary movement

SCHONEBURG ET AL

FIG. 1. Framework for balance dysfunction. Summarized here are the
four domains that contribue

adustments, anticpatory postural adust-
ments, and dynamic balance.

Adapted from Schoneburg et al. 2013

Anticipatory Postural Adjustments=

In gait APAs move off the CoM and Anti y Postural
forward to allow the leg to lift and for a Voluntary Step
step

A B. Healthy Control C. Untreated PD
In PD the magnitude of APAs are
reduced making the time to lift the oy 1o
leg longer, thus the steps shorter so ) =
decreased step length ;

3| swingleg N\
- Ty

Adapted fram Schoneburg et al. 2013
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Measurements to consider: MiniBESTest, Berg or Tinetti as appropriate, consider ABC scale, Falls Efficacy
Scale and Functional Reach, PDQ-39,PDQ-8

Capability, safety and confidence with ADLs

Bed mobility and Transfers: supine to sit to stand, sit < > stand
Navigation in the home — dual tasking makes it much worse
Navigation in the community — dual tasking makes it much worse
Falls and falls risk

Fear of falling and subsequent curtailment of physical activity will lead to further dysfunction, increased
risk and worsening of secondary co-morbid conditions

Intervention - Postural Instabilityss

Multimodal Balance Intervention - Specificity of Training
Improve postural alignment
Quiet stance with varying foot positions on multiple surfaces, use perturbations, mirror

Rockerboards, Foam, BOSU, technology when available: Wii, virtual reality, Biodex Balance
Systems

Challenge limits of stability and explosive return from limits with reaching exercises
FOCUS THEIR ATTENTION on the task at hand to maximize benefit

Don’t be hesitant to start with sitting tasks if success is needed to build confidence, understand
the task and be successful

)

\—w,.fm‘:“":‘ﬂ:’m ; Gait and Turninggs o

) Postural Instability —

Measure using: UPDRS motor exam

= Gait velocity is decreased, stride length is shortened, swing velocity and duration decreased,
double support time is increased, cadence is unchanged and at times increased

= Asymmetrical and reduced UE swing, decreased trunk and pelvic mobility, fear of falling,
decreased balance confidence all contribute to abnormalities in balance during dynamic
movement

= Dual tasking and external attentional demands not on the movement task at hand decrease gait
speed and increase gait variability

= Levadopa and DBS-STN decrease gait variability and increase gait speed

= Impairments in turning are seen in early PD, slowing of turns may be one the first signs of gait
dysfunction in PD

17





8/16/2019

e
o W)

i —mmem—  Gaitand Turninge

Measurements to consider: MiniBESTest, Dynamic Gait Index, Functional Gait Assessment, 6
minute walk test, 10 meter walk test, Timed up and go (with or without dual task), UPDRS motor
ADL, PDQ-39 or PDQ-8

Increased falls risk, increased dependence on caregivers for ADLs

Bed mobility and transfers: increased falls risk particularly with sit <> stand transfers, tight
transfers, car transfers

Navigation in the home: increased falls risk (bathrooms!), increased dependence

Navigation in the community: falls risk, curtailment of activities and outings, decreased
socialization, isolation

Considerations: Ladders, dog walking, ditches at the mailbox, garbage cans

Intervention - Gait and Turningsssusos

Prep with rhythmical aerobic training with focused attention or forced exercise

Prep with seated, supine, prone, quadruped activities and move to standing
dynamic tasks

Prep for ambulatory gait training with impaired components of the task

Large amplitude gait training

Dual task gait training with parameters to maintain quality of gait

Treadmill training — Blindfolded? Multidirectional?

Intervention - Gait and Turningsssuoss

Maximize and maintain attention with “active rest breaks”

Simple to complex tasks, set up patient for success in proper environment

Strength training

Dance, Tai Chi, Yoga, Boxing

Use music for rhythm, repetitions, better success and fun!

18





: Secondary Impairment:

( BocyFunctions & ). . .
Stnuee Freezing of Gaitueu

fmpairments)

8/16/2019

=Brief, episodic or marked reduction of forward progression despite the intention to walk
=Commonly associated with motor fluctuations

= Occurs commonly: approaching a chair or (object), turning, navigating tight spaces such as
doorways, initiation of gait, straight walking, worse with anxiety and with dual tasking

=Scissoring gait, wide base of support and retro walking can be seen in patients avoiding FoG

Measure using: Accelerometer on the tibia (between 3-8 Hz), 360 turns, FoG score (for severity)

T P

D D

imitations)

Freezi ng O]c Gaituass

to consider: Freezing of gait

MiniBESTest
Decreasesindependence and safety with ADLs
Bed mobility and Transfers

Ambulatory navigation in the home becomes frustrating,
inefficient

Can severely limit or eliminate community ambulation and
participation

Swimming

Freezing of Gait Interventionuz

Rhythmic auditory cues: Music (humming a song), using a metronome, counting “1,2,3" action-
relevant steps. Better when coupled with intentional movement.

Visual cues: laser lights, tape on the floor, steps, using visual markers for foot placement.
Keeping eyes on the horizon, looking past where you are going

Tactile cueing: hitting your leg, clapping

Mental imagery, pre-planning of route, reduce anxiety

Aquatic therapy

Weight shifting, weight shifting, weight shifting, marching, agility drills, weight shifting

Specificity of training: Practice techniques at home when ON for success, combine compensatory
methods with exercises and functional training where freezing occurs at home

19
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(ﬁ[ Secondary Impairments:
Body Functions & ). . . .
~mamems— Dystonia, Dyskinesia, Weakness:

Dystonia: Highly disabling. Dystonia s a painful, prolonged muscle contraction that cause
abnormal postures and movement. It usually starts in one part of the body, mostly neck, face,
vocal cords, eyelids, arm or leg. Almost 30% of PWP may get dystonia as a symptom or as a
complication from when levodopa is wearing off (which is more common).

Dyskinesia: Uncontrolled, involuntary movements that can affect the head, arms, head, or
trunk. It usually occurs with long term use of levodopa. Some prefer having dyskinesias over
bradykinesia and rigidity.

Can be multifactorial, focus on extensor explosive force generation

e
“ Non-motor Impairments

of
D h

Autention deficit Hallucinations Delusions Dementia Obsessional

behavior Sleep discrders Restless legs Periodic limb mavements REM

behavior disorder Excessive daytime somnolence Vivid dreaming

Non-REM sleep

symptoms Bladder discurbances Urgency Nocturia Frequency

Sweating Orshoscatic hypotension (OH) Falls related to OH Coat

hanger pain Sexual dysfunction Hypersexualicy Erectile impotence

} mptoms (ak "

sy ap:
with autonomic) Dribbling of saliva Ageusia Dysphagia/choking,
RefluxVomiting Nausea Constipation Unsatisfactory voiding of bowel
Fecal incontinence Sensory symptoms Pain Paraesthesia Olfactery
disturbance Other symptoms Fatigue Diplopia Blurred visicn
Seborrhea Weight loss

Chaudhuriet . Moverment Disorders. 2006

)

w The Usual Suspects

OH/ NOH

Depression

Anxiety

Apathy

Cognition

20





Measuring Non-motor impairments:=

8/16/2019

—

Copimers): Cognitive Impairment:s=

(impairments)

= Primarily executive dysfunction resulting in deficits in planning, organization, steps to achieve a goal
= Set shifting: changing attention from one stimulus to another

= Internal control of attention, often distractible by external demands for attention

= Difficulty with control of inhibition

= Difficulty concentrating

= Retaining and using information

= Visuospatial deficits

Measure using: Montreal Cognitive Assessment

T P T Non-motor
oo (D Partcipation )
b

i e SYMptoms - Cognition

ADLs: will start tasks and forget to finish or cannot maintain attention on 1 task to complete,
difficulty planning the task so may not do the task because it seems monumental, decreased
automaticity in dressing, bathing, toileting, grooming

Bed mobility and Transfers: impairs sequencing of movement, visuospatial difficulties, difficulty
maintaining attention on tasks

Navigation in the home: difficulty with appropriate reaching, placing of objects, organizing,
sitting placement on a chair or sofa, turning corners too sharp or too wide, judging a stair

Navigation in the community: can contribute to increased slowness due to increased attentional
demands, increased time required for decision making

21





Healthy Control

Usual Walking Sertal 75
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5. Swing CV=1.3 Swing (V=12
i i
PD patient
Usual Walking Serial 75
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v
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Swing

Schaneburg et al, 2013
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Why multidisciplinary teams:
Early Interventionm

“Support services — namely access to a multidisciplinary team —
when used in conjunction with medical treatments in the early
stages of the disease can help people with Parkinson’s live a full
life, work for a greater length of time and stay at home longer
despite their symptoms (Vossius 2010)”.

Decision Making for Interventionsso

Remove the barriers — Encourage the facilitators

Encourage multidisciplinary/interdisciplinary care to share the load
Utilize existing guidelines to shape your decision making process:
+*APTA PDEdge (Evidence Database to Guide Effectiveness)

“ParkinsonNet Guidelines (www.parkinsonnet.info/guidelines)

+Parkinson’s UK Gui (https://www.parkinsons.org.uk/p iidelines)

“*World Health Organization ICF Model for individualized care

22





Break for Lunch

Return for Lab at 2:35 pm

Clothes you can move in

Facilitators: Keys to Success

= - Xy e

Break Down the Barriers

8/16/2019
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Minimize non-PD related problems=

Diabetes Osteoporosis

o “On average
Chronic Pain persons with Weight
Arthritis disabilities Problems
report 4-13 .

High secondary Deconditioning

Blood conditions”
Pressure Muscle/Joint Pain

Minimize the Impact of Non-Motor Sx

Nonmotor symptom complex of Parkinson's disease
Meurapsychiatric symptams Depression, apathy, anxiety Anhedonia
Autention deficit Hallucinations Delusions Dementia Obsessional
behavior Sleep disorders Restless legs Periodic limb movements REM
behavior disorder Excessive daytime somnolence Vivid dreaming
Non-REM sleep- disarders |

symptoms Bladder disturbances Urgency Nocturia Frequency
Sweating Orthostatic hypatension (OH) Falls related to OH Coat
hanger pain Sexual dysfunction Hypersexuality Erectile impotence

t | symptoms (al: '

with autanomic) Dribbling of saliva Ageusia Dysphagia/choking
Reflux Vomiting Nausea Constipation Unsatisfactory voiding of bowel
Fecal incontinence Sensory symptoms Pain Paraesthesia Olfactory
disturbance Other symptoms Fatigue Diplopia Blurred vision
Seborrhea Weight loss Chaudhuri et al. 2006

Bradykinesiz
Rigidicy

Postural Instability
Resting Tremor

High(er) Self Efficacy=sssus

SET'GOAL

Meaningful Goals

Having Active Choices

Exercise Buddy/Social Support
Fluidity and regular change in your plan

Early Success

=
MET GOAL

8/16/2019
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Managing Expectations + Safety

Regular Positive Feedback:s

People with PD are resilient, courageous,
fun-loving!

8/16/2019
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http://www.vimeo.com/28153835
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Objectives

* Provide an overview of non motor symptoms in
Parkinson disease (PD)

* Review neurogenic orthostatic hypotension in PD

* Provide an understanding of common cognitive
symptoms and visual and ocular symptoms in PD

* Hospitalization in PD
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Parkinson disease
is not simply a
movement disorder.






Non Motor Symptoms: Why Does It Matter?

 Major influence on quality of life

* Even greater effect than motor symptoms

* Symptoms advance with progression of disease
* |Increase disability and nursing home placement
e Significant effects on mobility and fall risk

 Multiple treatment options

Lim, et al. 2010
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Non Motor Symptoms

* Anosmia

* Constipation

* REM Behavior Disorder
* Depression & Anxiety

* Apathy & Fatigue

. .y

Impulse Control Disorders
Hypophonia

Dysphagia

Drooling (Sialorrhea)

Sleep disturbances
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Non Motor Symptoms

* Orthostatic Hypotension * Seborrhea dermatitis
* Changes in vision e Sweating dysfunction
* Cognitive impairment e Urinary dysfunction
 Dementia e Sexual dysfunction
e Hallucinations/Delusions * Pain

e Other
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Parkinson Disease Progression: Review
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Early Advanced/late
2
ﬁ Fluctuations
T Dyskinesi
(0]
o Dysphagia
% Postural instability
& o Freezing of gait
Bradykinesia gorg
Rigidity Falls
Tremor
EDS Pain Urinary symptoms
Hyposmia Fatigue Orthostatic hypotension
Constipation RBD Depression Mdl Dementia
| | | | |
-20 -10 0 10 20
Time (years)

Kalia & Lang, 2015
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Neurogenic Orthostatic Hypotension (NOH)

e Prevalence ~ 18-58%

* Drop of 20 mm Hg systolic b/p with position change

 Ordrop of 10 mm HG diastolic

e Heartrate - -> little or no change with NOH
e Sympathetic nervous system deficit

e Supine hypertension common (not diagnostic)

Clement et al., Journal of Medical Economics, 2017
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NOH Exacerbating Factors

NEMIA]

i1t E

Hauser et al., Mov. Disord., 2015
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NOH: Sighs and Symptoms

* Lightheaded & Dizzy

* Fatigue & Weakness

* Syncope

* Falls

* Coat hanger pain

* Impaired concentration

e Headache

* Blurry vision

e Can be asymptomatic
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NOH Treatments

e Stop medications

 Hydration and sodium intake

* Exercise

* Elevate Entire HOB ~ 4 inches

* Slow transitions

* Compression

* Avoid hot baths

* Diet changes - smaller meals & avoid alcholol

 Medications: droxidopa, florinef, and midodrine
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NOH Recommendations

* Assess OH Vitals
* Report to neurologist
* Encourage hydration and sodium intake

* Educate on exercises

* Toe raising, thigh contraction, squats

Slow transitions and adaptive strategies

Lancet Neurol. 2008 May; 7(5): 451-458.
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Ocular and Visual Symptoms in PD

» Keratoconjunctivitis sicca (Dry Eyes/Inflammation)
e Seborrheic Blepharitis

* Eyelid Apraxia and Blepharospasm

* Convergence Insufficiency = Double Vision

* Impaired Visual Acuity and Color Vision

* Impaired Contrast Sensitivity

* Visual Field Deficits

* Visuospatial impairments

 Visual illusions and hallucinations
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Ocular and Visual Symptoms Significance

* Common in PD
 Reduced Quality of Life

* Loss of Independence

 ADLs, IADLs, Reading, and Driving

 Reduce Social Activity
* Reduce Physical Activity

* Increase Risk of Falls and Injury
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Cronin-Golomb, A., 2011
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convergence point for left eye

convergence point for right eye

http://www.bateseyeexercises.com/visual_defects.php

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Knowledge that will change your world





Double Vision
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Mono Vision
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Visuospatial impairment: Quick Assessment
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Visuospatial Impairments

* Depth perception

* Motion perception

e Spatial perception

* Impaired facial recognition

e Atrophy of temporal-parietal cortical regions
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Visual and Ocular Impairment Considerations

* Use of cueing techniques may be affected

* Lasers, Tape, etc...

e Home modifications

e Lighting, Furniture, Grab bars, etc...
* Driving performance

* Turning early, hitting objects, and driving very slowly
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Oculomotor disturbances Treatment

* Evaluation by ophthalmologist and optometrist
* Prisms and Eye Exercises

* Vision Rehabilitation Specialist

 Monocular Occlusion and Reading Stand

* Driving Evaluation

e PD Medications: Reduce Off Times
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Hallucinations

* Perception of something without an external source

 Visual

e Auditory
e Olfactory
* Tactile

* Sensory

Note: lllusions are misperceptions of an external source

MTHE UNIVERSITY OF
ALABAMA AT BIRMINGHAM
Knowledge that will change your world





“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

Knowledge that will change your world






Cognitive Impairment in PD

e Affecting ~ 80% people with PD
* Symptoms progress with disease

* Multiple domains of cognition affected

* Processing Speed (Bradyphrenia)
* Executive Functions
e Visuospatial (overlapping with vision changes)

* Verbal memory
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Cognitive Impairment is often Multifactorial

* PDincluding NOH and Motor Fluctuates
 Meds - anticholinergics and gabapentin

* Other morbidities - defuse white matter disease
e Sleep dysfunction - untreated OSA

* Depression and Anxiety

* Stress and Transitions - loss of a loved one

* Impaired Vision and Hearing
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Cognitive Impairment Treatments

* Treat - depression, anxiety, NOH, OSA, DM etc....

* Improve On Time (reduce motor fluctuates)

* Improve sleep quality and quantity

e Remove culprit meds (e.g. Amantadine & Cogentin)
* Check medication compliance

* Treat and prevent dehydration

* Add cholinesterase inhibitors

e Care partner support and education
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Cognitive Impairment Approaches

e Setting realistic expectations

1 Step or Task at a Time

* Yes & No Questions

* Face the person

* Simplify - 1 task at a time and remove distractions

* Educate care partner, spouse, and family

e Learn the therapy recommendations and exercises
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Cognitive Impairment Approaches

 When is your best time of the day?
 What do they like?

e Utilize routines

e Allow for more time — please no rushing
* Speech therapy for cognitive training

* Tap into older memories (e.g. music)

* Be Creative - Think Outside the Box

e Music? Games? Chocolate?
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General Questions to Ask Patients and Family

e Best time of the day? “On Time”

* When are your medications working best?

* How long do your medication work?

* Do you maintain a regular med schedule?

* When are the dyskinesia worse?

* Do you have blurry or double vision?
 Symptoms of NOH

* When & where does the freezing of gait occur?
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Hospitalization Complications

e Lack of PD Medications (very common)

e Stopped abruptly

e Not on time and Incorrect dose

* Contraindicated meds give (e.g. Phenergan & Haldol)
* Complications of immobility

* Psychosis triggered

e Lack of protocol for PD

Chou et al., AAN ,(2011)
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Ask Patients and Family

 What was your baseline before hospitalization?
* Are you getting your PD medications on time?

* Have you talked with your neurologist?

* The neurologist may not realize they are hospitalized and
need to review meds to avoid, the current PD meds, and
provide instructions to the hospitalist/surgeon
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Info To Know

e Sudden or acute change in your patient?

Dehydration

Infection (UTI)

Off state (pt will usually report)

Missed or delayed taking Parkinson’s medication

New medication added (anti psychotic = block dopamine)
Change in Parkinson’s medications

Stress, life changes, and chronic sleep problems

Recommendation — calling their physician
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Arigatou! Gracias! Thank you!

e Patients and their families
* Erin Keefer, DPT
* Physical therapist that take my referrals
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Got
Questions?
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Parkinson’s Lingo

e PD - Parkinson disease

* On — medications working, PD symptoms well
controlled

 Wearing off — medications are starting to lose benefit

 Off — PD symptoms are not well controlled

* Dyskinesia — involuntary movements that are often
“dance” or “sway”-like, associated with excessive
dopaminergic therapy (peak dose effect)

* NOH - Neurogenic Orthostatic Hypotension
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