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Objectives:

1.To become familiar with behavioral disturbances in
Parkinson’ s disease (PD) including: anxiety, apathy,
depression, impulse control disorders, and mild
cognitive impairment

2.Discuss how the physical/biological aspects of PD
and its treatments may be associated with behavioral
symptoms

3.Review examples of specific behavioral disturbances
in PD
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ll. Anxiety, depression, and apathy in PD

lll. Unusual behaviors in PD
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Essay on the Shaking Palsy
“...the senses and intellects being uninjured.”
James Parkinson, 1817




Non-motor symptoms of @ NS HOPKs
Parkinson’ s disease

 QOlfactory loss, up to 90% of PD

« Dysautonomia, up to 70% of PD (constipation,
gastroparesis, erectile dysfunction, orthostatic
hypotension)

* Neuropsychiatric symptoms: mood and anxiety
disorders, at least 40-50%

* Impulse control disorders >15%

« Sleep disturbances >30%(e.g. RBD)

« Cognitive impairment, up to 40% have selective
deficits at diagnosis (mild cognitive impairment)

Gonera et al 1997, Tolosa et al 2009, 6
Yarnell et al 2014



Extranigral Aspects of @ s HoNS
Parkinson’s disease (Arch. Neurol 2009, Lim et al)

Cognitive impajrment Olfactory deficit

- | — Olfactory bulb, anterior
regions, cerebral cortex olfactory nucleus, cortical
: nucleus of amygdala

Pain

Spinal cord dorsal horn,
brainstem nuclei, thalamus,
mesolimbic system

Sleep disorders

(RBD, hypersomnolence)
Brainstem nuclei

(PPN, LC, RpN),
hypothalamus

Subcortical nuclei (e.g.
amygdala), ventral tempo
lobe, other cortical r

M i Uer:

opd diso del”

Brainstem nuclei (RPN,’LC),
mesolimbic dopaminergic system

Orthostasis
ANS (DMNV, cardiac, vasomotor, spinal cord
sympathetic nuclei, sympathetic
ganglia, adrenal glands)

Constipation, urine, and
erectile dysfunction

ANS (DMNYV, visceral plexus, spinal
cord parasympathetic nuclei)
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in PD?

1. Reaction to the diagnosis - altered
iInterpersonal roles, disability, and other
psychosocial features

2. Related to the disease process

3. Interaction between the disease and
dopaminergic medications



Intersection of mental and physicalg woms s
health in PD
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Anxiety in Parkinson’s disease &yt




Prevalence of anxiety and @ S HOPINS
anxiety disorders in PD

» Up to 55% have clinically significant
anxiety symptoms

» 31% have an anxiety disorder (e.g.
DSM)

*Anxiety disorder not otherwise specified 13.3%

Yamanishi et al 2013, Broen M et al 2016 11



First Anxiety Disorder Onset Relative g oo
to PD Onset
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Bimodal distribution of anxiety disorder onset compared to PD onset Pontone et al 2009 12



Dopaminergic on-off motor  @wastos
fluctuations

* Improvement in motor symptoms after
L-dopa administration = “on”

* Return of parkinsonian movement
symptoms at the end of the dosing
effect = “off”

13



Dopaminergic medication @) 1S HOPKINS
on-off fluctuations in PD
A typical day
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Mood and motor fluctuation

with levodopa infusion
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FIG. 3. Relationship of mood change and motor change.

Maricle RA et al 1995 15
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Anxiety fluctuation with @ s HoKs
levodopa infusion
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Evidence based treatments fora womstons
anxiety in PD

» Cognitive Behavioral Therapy (CBT) for
anxiety in PD

« MDS Task Force on Evidenced Based
Medicine and the American Academy of
Neurology conclude that “the evidence
to support or refute specific treatments
for anxiety is insufficient”

Zesiewicz et al 2010, Seppi et al 2011 17
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National Parkinson Foundation g st

« Parkinson’s Outcomes Project, a longitudinal look
at which treatments produce the best health
outcomes in PD n=12,000+

 The impact of depression on quality of life is
almost twice that of the motor impairments



Prevalence of Depression in £B) JOHNS HOPEINS
Parkinson’s disease

* up to 50% (major and minor depression
or dysthymia)

« Rates of recurrence or treatment
resistance unclear

» Anxiety disorders often co-occur

Reijnders 2008; Mayeux, 1981; Starkstein, 1992; Meara, 1999; Global PD Survey, 2002; Weintraub 2004; Even
2012; Shakeri 2015; Ghaddar 2016; Reidel 2016



NET-PD Study/Neuroprotective a wmsuorns
Treatment Trials

* Mild depressive symptoms predicted
development of more severe depressive

symptoms (RR=6.16 [95%CI 2.14.17.73])

* Depressive symptom severity, older age,
longer PD duration predicted failure to
remit (HR 0.83-0.92)

Ravina et al 2009



NET-PD Study/Neuroprotective a wmsuorns
Treatment Trials

Depressive symptoms predicted

* Increased need for symptomatic PD
therapy (HR 1.86; 95% CI| 1.29-2.68)

* Increased impairment in activities of
daily living (p<0.0001)

Ravina et al 2007



International Journal of

RESEARCH ARTICLE Geriatric Psychiatry

The longitudinal impact of depression on disability in
Parkinson disease

Gregory M. Pontone"?, Catherine C. Bakker"?, Shaojie Chen’, Zoltan Mari*>*, Laura Marsh'*""*, Peter V. Rabins™’,
e 5 2
James R. Williams'® and Susan S Bassett' "

Objective: This study examined the association between physical disability and DSM-
IV-TR depression status across six years

Methods: 137 adults with idiopathic PD. A generalized linear mixed model with
Northwestern Disability Scale score as dependent variable to determine the effect of
baseline depression status on disability

Results: 43 depressed at baseline vs 94 without depression. Symptomatic depression
predicted greater disability compared to both never depressed (p=0.0133) and remitted
depression (p=0.0009) after controlling for sex, education, dopamine agonist use, and

motor fluctuations. 23
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on disability in PD (Pontone et al 2016)

Northwestern Disability Score by Visit
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Antidepressive Treatment for PD
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N=893, 20 RCTs (13 meds, 4 CBT, Alexander Tech, 2 rTMS)
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Apathy in Parkinson’s disease a rastoxs

» May affect more than 1/3 of persons
with PD

» Associated with more severe motor
symptoms and cognitive impairment;
more likely to be men and older age

Pagonabarraga et al 2015



Apathy in Parkinson’s disease a rastoxs

3+ symptoms lasting more than one month and
impacting function

« Reduced initiative and decreased self-driven
Ideas

Decreased curiosity and spontaneity
Difficulty continuing activities to completion
 |ndifference or blunted emotional reactions
» Lack of concern about personal problems
» Lack of affectionate behavior




Apathy vs depression in PD @ nustors

Apathetic symptoms
Reduced initiative
Decreased participation in external activities
unless engaged by another person
Loss of interest in social events or everyday activities
Decreased interest in starting new activities

Emotional symptoms of depression
Sadness
Feelings of guilt
Negative thoughts and feelings
Helplessness
Hopelessness

Overlapping symptoms
Psychomator retardation
Anhedonia
Anergia
Less physical activity than usual

Decreased interest in the world around him or her ) Pessimism
N Decreased enthusiasm about N
Emotional indifference usual interests Self-criticism
Diminished emotional reactivity ' Anxiety

Less affection than usual Suicidal ideation
Lack of concern for others'

feelings or interests

Pagonabarraga et al 2015



Management of apathy in PD @& rustoms

* Non-pharmacological interventions

-scheduled activities (social and physical)

-establish clear and achievable goals

-rewards conditional on completion of
goals

-recruit social support for activities

 Dopamine agonists and acetylcholinesterase
inhibitors (Seppi et al. 2019)



Impulse control disorders in
Parkinson’s disease
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Impulse control disorders @) 1S HOPKINS
(ICDs) in PD

* “An assortment of behaviors performed
repetitively, excessively, and with a lack
of self-control to an extent that
interferes with life functioning”

» Associated with dopamine agonist
medications and other dopamine
replacement therapies



Impulse control disorders
in PD

» Pathological gambling

» Compulsive buying/shopping
» Hypersexual behaviors

» Binge eating

lllllll



Dopamine dysregulation @ s oK
syndrome

* Drug addiction-like state marked by self-
medication with inappropriately high
doses of dopaminergic medications

 May be more common in early onset PD
and males—prevalence 3%-4%

» Co-occurs with ICDs, psychosis, panic
attacks



Punding @ s oK

» Repetitive, purposeless behaviors,
characterized by an intense
preoccupation with specific items or
activities — collecting, arranging, or
taking apart objects

* Hobbyism — higher level repetitive
behaviors, e.g. excessive internet use,
reading, art work, work on projects

Sean S O’Sullivan, Andrew H Evans and Andrew J Lees
Practical Neurology 2007;7;397-399
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EXECUTIVE DYSFUNCTION:
MENTAL AND PHYSICAL DISEASE
INTERACTION IN PD

36



Executive Dysfunction A S

» Deficits in initiation, sequencing,
planning, and set shifting; impaired
mental speed (bradyphrenia)

* One of the earliest detectible cognitive
changes

Emre et al 2003



Influence of Task Demands
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« “Let’s have tea!” StUdy (Rochester et al, Arch Phys Med Rehab, 2004)

— Looked at how attentional demands during an everyday functional
activity contributes to functional performance and gait disturbances

e Study
e 20 mild to moderate PD, 10 Controls
4 Tasks

« Simple walking: Walk to kitchen
« Dual-motor: Walk and carry tray
« Dual-cognitive: Walk and recall a memory

« Multiple motor-cognitive task: Walk, carry tray, and recall a memory

* Results
« Increased task complexity — { gait speed
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