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James Parkinson (1817) described the
« shaking palsy

ial0asyos 27
~amyinjury to
" thesense and
sﬂttj\' Itﬁvel’\l.*\'. '
AY0St SO0 ¢




Non-motor PD Features

Pain

Parathesias

RLS

—atigue

A Skin symptoms

| seborrhoea, facial oiliness

A Dysautonomia
| bladder instability, altered thermal regulation, O. H.
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Other nornmotor PD Features

A Psychiatric Symptoms
| depression
| anxiety
I sleep disturbance
I psychosis
A Cognitive Symptoms
| executive dysfunction
I subcortical dementia
I cortical dementia
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(Prof Paul McHugh, Johns Hopkins University)

A PD is generally considered a movement disorder, but

tpe basal gqnglia underpin §eve[al aspects of
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I 1. Movement disorder

I 2. Psychiatric disorder

I 3. Cognitive disorder
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What are the consequences of untreated menta
disturbances?

A Z motor function

A Z cognitive function

A Significant cause of disability
A Z quality of life

A Increased caregivdyurden



Psychiatric Evaluation in PD

PD related factors Non-PD related

. . . factors

I Progressive disease . .

. . i | Past psych history

| C-ognltlve decline i Family history

I Diseaseaelated nsych
psychopathology " Temperament

I Medication effects ' Coping styles
" Social resources

" Live events
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|. Introduction to PDD

A Clinical spectrum

A Epidemiology

A Pathophysiology

A PD dementia subtypes: PDD and DLB
A Neuropsychological deficits




Cognitive impairment in PD

A Majority of PD sufferers will experience
cognitive impairment, even in the early
stages of PD

A Continuum:

I Discrete cognitive deficiish a-t b b
dementia in PD (PDD)

OR
A Subtypes of PD:
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Why Is PDD important

I @ response to DRHietanan 1988)

I H psychosis & medicatiomduced
delirium (Sudarsky 1989)

| Th disease progressioAtarkstein 1990)
I T mortality rate (Hughes, 1999)
| My caregiver burden



How common I1s dementia in PD?

A Point prevalence:
i 29% of all PD patients in area of Finland

A Meta-analysis of 12 studies: 23096

A 3%o0f all dementias
A 0.2c0.5% of >65 year olds

1 Marttila 1976; 2 Aarsland 2005



Longitudinal Studies of PDD |
G ¢CKS {éRySeée adzZ A
(Hely 2008)
- 20 yr f/lup of =136

-100 died; most had dyskinesia and Aenodopa
responsive complications

*PDD In 83% of 2@ear survivors
-other features in >70%:

-EDS

-falls

-freezing

-hallucinations



Risk Factors for Conversion to PDD

A Demographic

A Cognitive

A Psychiatric

A PDmotor

A Other physical: autonomic
A Biomarkers, neuroimaging



Who converts to PDD?
Demographic Factors

A Older age*rmost important risk factor

I 41% of people with PD from a population of
180,000 in New York

I Age <50 years: 0% dementia
I Age >80 years: 69% dementia

A BUT 19% of young onset (20 yrs) have PDD after
18 yeargschrag 1998)

A Male gender
A Low educationicohen 2007)



Who converts to PDD?

Cognitive Factors

I Visuospatial impairmentayeux 1998)

I Impaired verbal fluency and intersecting
pentagons at &b yrs(williamsGray 2007)

I Impaired auditory verbal learning and
nonverbal reasoninganvin 2005)

I BUT

I frontostriatal executive tasks are NOT
predictive of PDD (more dopaminergic in
etlology) (WilliamsGray 2007)




Who converts to PDD?
Psychiatric Factors

I Depression ?unclear
I ?Apathy(Pluck and Brown, 2002)

I Visual hallucinationgHobson & Meara, 2004;
Burn 2006; RamireRuiz 2007)

I Psychosis needed treatment with
antipsychoticgBallard 2005)



Who converts to PDD?
PD-motor Factors

A Akineticrigid type of PDaarsland 2003)

Alf present at onset, 4%y, N & | wil@ndcray t °
2007)

A Axial impairmenttevy 2000)



Who converts to PDD?
Other Physical Factors & Biomarkers

A ? orthostatic hypotension

A? welight lossuc 2006)

A Prolonged anticholinergic drug use
I mayrmy plagues and tangle®erry 2003)

A ? my homocysteine levels
I associated with CVD
i I-dopa affectsy | O&
A? CSF betamyloidaarsiand 2008)



Pathophysiology of dementia
in PD



Postmortem PDD:
heterogeneous pathology

Hughesi 2993 Hely 2008
(n=31) (A=17)
AD-changss 9 (29%) 3 (17%)
Vasaullar 2 (6%) 2 (12%)
Cortical Lewy 3 (10%) 8 (47%)
bodies
Other 17 (58%) Pick batligs|

FTD 1(6%)




Cholinergic deficits in PDD

A @ cholineacetyl transferase (ChAT)
activity in neocortex in PDD >>AD

A PET cholinergica in both PD and
PDD with +++ deficits in PBD

A SPECTcholinergid :

I anterior cingulate gyrus (ACG) &
parahippocampus & STM

A Cholinergid@ h cognitive@ 4

1Perry 1993; Tiraboschi 2000; Braak 1990
2Bohnen, 2003

3Lee 2004

4Nakano 1984; Bohnen 2006



Severe Cholinergic Deficiency in PDD

ACh loss in DLB, PDD and AD




d¢ K SMANJ Nzt S é

(Aarsland et al, 2006; Mov Dis; 21:96)

A If dementia < 10 years of onset of motor
symptoms, pathology is more likely to bé.B
like

A If onset >10 years after onset of motor

symptoms, more likely to b&D pathology
(cholinergic deficiency)



Neuropsychological Aspects of
PDD



Neuropsychology of cognitive impairment
in PD
A Bradyphreniauavie 1922

I slowing of cognitive processes; with
apathy; EDS

AVisuoperceptual impairmerdsvin 1991
AMemory: recall impairmengiawar 1087)
AVerbal fluencypmatison 1982)



Neuropsychology of cognitive impairment
in PD

(Dubois & Pillon, 1997; Green 2002)

A 9ESOdzi A @S | 2y (NP
| Poor abstract reasoning
I planning
I working memory
| temporal sequencing

| procedural learning (slowed reaction
times)



Neuropsychology of AD vs PDD

AD PDD
Memory encatling recall
Ofintation POOK fair
Language POOKF fair
Atteniiom fair POOF
ECF fair POOF
function




DLB/PDD Boundary Issues

(Lippa & DLB/PDD Working Group, 2007)

AO9YR2NRS da[ Sg& 02Ré& RA:
for PD, PDD, DLB

A Distinguish DLB and PDD due to different
temporal sequenceof symptoms & clinical
features

A DLB & PDD have single defining pathophysiolog
(h -synuclein d/o)

I study pathogenesis as single entity



Comparing PDD to DLB

PDD DLB

Patkimsonisimn | Before Delay&atioor

cogmitive Z absent

+ L-dopa - L-dopa
Demeantia sulbeortiicdl | cortical
Slegp Same same
ApoE4 RO yes
Hallucinatiens| later eaflier




How do we detect PDD?

A Have a high index of suspicion

A Risk factors: age, early psychosis, poor verbal
fluency

A Concomitant clinical presentation:

I EDS, apathy, falls, leximpa nonrresponsiveness,
lack of tremor

Noe et al (2003); Galvin (2003); Emre (2003); Aarsland (2003)



How do we detect PDD?

Get collateral from carers
A52y Qi UNHzA G aakKl NLI | 2
Altal AF GKSeQR S @S I

2OSNYAIKG FYR 21 (K¢
Az 1 KIFI@gS (GKSeé aF 1Sy :z



Pill Questionnaire

(Dubois, oral communication, Chicago 2008)

A Ability of a patient to verbally describe his/her
anti-parkinsonian treatment with the time
schedule, the nature and dose

A Correlates with impaired ADL



How do we detect PDD?
Apply Diagnostic Criteria for PDD

A DSMIV criteria for dementia

A RCT criteria: Cognitive impairment appears
1(2)year after onset of motor symptoms (in
contrast to DLB)

A MDS diagnostic criteria



Clinical Diagnostic Criteria for #£D
(Emre 2007)

Features of PDD Criteria

A |. Core features

A 1l. Associated clinical Probable PED
features (cognitive &
behavioural) Possible PID

A 11l. Features which do not
exclude PDD, but make the
diagnosis uncertain

A IV. Features suggesting
other conditions or diseases
which make PDD diagnosis
Impossible



Operationalized MDS Ciriteria for PDD: simple 5 ste

algorithm
(Dubois et al, 2007)

A 1. diagnosisofiPD Av dzSSy Qa { |j
A 2. PD prior to A History/records
dementia

A 3. PD with@ global A MMSE < 26
cognitive efficiency

A i D?_Ogn't'V@ Impairs & carer interview/pill

guestionnaire

A Domains: attention,
ECF, visuospatial,
memory

A 5. Impairment of >1
cognitive domain



How do we detect PDD?
Screens of Global Cognition in PDD

cavco I o: in  Recnm

G-R >94% sensitive; 94% by AAN
specific; *extract MMSE 2006

MMSE  >94% sensitive; 77% 7 min AAN
specific; better for (Level
Acortical o total B)sco
helpful

ACE-R noevidence in PD; goodB30 min  “extract
frontostriatal testing MMSE

Mattis  Usedin RCTof PDD 40 min  Cutoff
DRS (Leroi et al, 2004)MMSE <123/144

Clock Good screen butlow 5 min DLB
specificity: canboi



