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What is the Neuropsychology: its aims
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assess Alzheimer’s disease dementia and make
differential diagnosis
Main cognitive instruments to briefly assess
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severity

Practice session: The Clinical Dementia Rating



Neuropsychology studies the structure and function of the brain as they
relate to specific psychological processes and behaviours.
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Neuropsychological evaluation is a diagnostic process whose
aim is to understand and measure individual cognitive
function.

It allows to define the presence and severity of cognitive
impairment in patients with different brain damage (ictus;
dementia; eg.) throughout the use of specific instruments
(clinical interview, standardized tests etc).

Principal objectives of neuropsychological evaluation:
* Diagnostic (to allow preclinical and differential diagnosis)

* Prognostic (to prospect the cognitive decline over time)

* Rehabilitative (to implement specific treatments)



Dementia

Dementia is a disease
marked by a graduadl
loss of cognitive
functioning which can
also incorporate losses
of motor, emotional,
and social functioning
as well..

It is a permanent and
progressive disease
that eventually renders
people unable to care
for themselves.



Table 1: Common dementia subtypes; source Prince et al, 2014

Dementia

subtype

Alzheimer's
Disease

Vascular
Dementia

Lewy Body
Dementia

Fronto-
temporal
Dementia

Early symptoms

Impaired memory, apathy
and depression, gradual
onset

Similar to AD but memory
less affected, mood
fluctuations more prominent;
physical frailty, stepwise
onset

Marked fluctuation in
cognitive ability; visual
hallucinations; Parkinsonism

Personality changes; mood
changes; disihibition;
language difficulties

Tissue damage

Cortical amyloid
plaques and
neurofibrillary tangles

Blood supply to critical
regions of brain, or
more diffusely.

Cortical Lewy bodies

No single pathology —
damage limited to
frontal and temporal
lobes

% of
dementia
cases

50-75%

20-30%

<5%

5-10%



Dementia - Diagnosis

Medical History - To determine risk factors, the onset
of symptoms and how they've changed over time.

Neuropsychological Exam - Evaluates a person’s
cognitive ability, e.g. orientation in fime and space,
memory, language skills, reasoning ability, attention,
and social appropriateness.

Brain Imaging/Lab Tests - CT or MRI, cerebrospinal
fluid (all used to confirm a diagnosis or eliminate
various possibilities).

Blood tests - used to diagnosis neurosyphilis.

Metabolic tests - determine freatable disorders such
as a vitamin B12 deficiency

EEG (electroencephalography) is used to diagnose
Creutzfeldt-Jakob disease.



Dementia - Diagnosis

Important to establish the cause of the
dementia: Alzheimer's and dementia are
not the same thing.

A differential diagnosis compares the
symptoms of two or more diseases.

DD Is important because some forms of
dementia are “treatable”



Causes that Mimic Dementia

(*but are treatable)

Medications, B,, deficiency,
Toxic/metabolic By’ hypothyroidism

e Infections, cardiovascular
Systemic ilinesseShiapmmy disease, pulmonary

Depression, sleep apnea,

psychosocial stressors, drug:

Treatment may improve, but not fully reverse, symptoms



Cognitive neurology

REVIEW
Lifting the veil: how to use clinical neuropsychology

to assess dementia

James R Burrell, "% Olivier Piguet'-%3

Table 1 Patterns of cognitive impairment across the range of dementia syndromes
Alzheimer’s Behavioural Semantic Progressive non-fluent Logopenic progressive  Vascular Dementia with Progressive Corticobasal
Cognitive domain disease variant FTD dementia aphasia aphasia dementia Lewy bodies supranuclear palsy syndrome
Attention and ++ 0 4+ - - - + 10 ++ + t0 ++ + 10 ++ - -
concentration
Memory
Encoding 4+ Variable - - Variable + + 10 ++ - Variable
Retrieval 4+ Variable - - Variable thE + 10 ++ - Variable
Recognition e Variable - - Variable B + t0 ++ - Variable
Language
Speech Fluent Fluent Fluent Non-fluent Non-fluent Fluent Fluent Sparse and adynamic Sometimes
non-fluent
Motor speech errors ~ + - - 4+ 10 4+ + to ++ - - - Varniable
Object naming + - i+ - + 10 ++ - - - Variable
Word knowledge 0 - ++ 10 +4+ = - - = - Variable
Single word - - - + 10 ++ . - - - Variable
repetition
Sentence repetition - - - - +4 10 +++ - - - Variable
Word production
Visuospatial
Visuoperception Variable - - - - - +4 10 +++ - i+t
deficits
Visuoconstruction ERs - - - + t0 ++ B + to ++ - it
deficits
Executive + 10 ++ 4 10 44+ - - - + 10 +++ s - Vanable
Social cognition
Behavioural + 10 ++ ++ 10 +4++ Eng - - + to ++ +to ++ - -
disturbances
Emotion + ++ 10 44+ + 10 +++ - - - - - .
Motor symptomsfsigns - Variable - - - + 10 ++ +4 10 +4+ w4+ 10 44+ ++ 10 44+
Performance on MMSE  Impaired Preserved Impaired Impaired Very impaired Impaired Very impaired Preserved Vaniable

FTD, frontotemporal dementia; MMSE, Mini-Mental State Examination.

Burrell JR, Piguet 0. J Neurol Neurosurg Psychiatry 2015;86:1216-1224. doi:10.1136/nnp-2013-307483



Alzheimer’s Disease

Progressive disorder in which neurons deteriorate resulting in
the loss of cognitive functions (memory, judgment and
reasoning, movement coordination, and pattern
recognition).

It occurs in two forms: familial or early onset AD (<40 ys) and
late onset AD (>65 ys)

It affects particular areas of the brain which are important
for learning new information (hippocampus) and goes on
to affect all areas of cognitive function.

After death, changes to the structure of
the brain and tissue loss for a person who
had Alzheimer’s can be clearly seen at

auiopsy




AD Prevalence

* The most recent estimates of diagnoses and
undiagnosed rates find that the prevalence of late
onset dementia is 7.1% among people of 65 or over.

* Prevalence in the population increases with age,

from 7.1% in 65-69s5 up to 41.1% in people of 95 or
oVver.

* This shows that most people do not develop
dementio—even among the very oldest people, the
majority (3/5) do not develop dementia

“People are staying physically healthy longer but not mentally healthy. In the
past what happened was you died at the age your body wore out. Now what
happens is that your body doesn’t wear out, but your brain does.”

8 Dementia and Cognitive Decline Evidence Review Oct 2014 Sujata Ray and Dr Susan Davidson
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ELS;EVIER Alzheimer’s & Dementia ll (2011) 1-7

The diagnosis of dementia due to Alzheimer’s disease:
Recommendations from the National Institute on Aging and
the Alzheimer’s Association workgroup

Guy M. McKhann®®* David S. Knopman®, Howard Chertkow®*, Bradley T. Hymanf,
Clifford R. Jack, Jr.8, Claudia H. Kawas™", William E. Klunk®, Walter J. Koroshetz',
Jennifer J. Manly™™°, Richard Mayeux™™°, Richard C. MohsP, John C. Morris9,
Martin N. Rossor", Philip Scheltens®, Maria C. Carillo', Bill Thies', Sandra Weintraub™",
Creighton H. Phelps™

Alzheimer’s

Dementia

Revised criteria from National Institute
of Neurological and Communicative
Disorders and Stroke and Alzheimer's
Disease and Related Disorders
Association Criteria (NINCDS-ADRDA)
from 1984 consensus group

Probable Alzheimer’s Disease

of functioning.

ADL/IADL impaired and represent a decline from previous level

Dementia established by clinical and neuropsychological

examination (memory deficit plus 1 in one other domain)

Insidious onset and progressive course.
Risk increases with age; rare onset before age 60
Other diseases capable of producing a dementia syndrome

have been ruled out (delirium and major psychiatric disorder).

The diagnosis of dementia should not be applied when there
IS evidence of substantial cerebrovascular disease.



Cognitive deficits according to the revised criteria

C. The initial and most prominent cognitive deficits are
evident on history and examination in one of the fol-
lowing categories.

Amnestic presentation: | It is the most common

syndromic presentation of AD dementia. The defi-

cits should include impairment in learning and
recall of recently learned information. There should
also be evidence of cognitive dysfunction in at least
one other cognitive domain, as defined earlierin the

d.

text.

Nonamnestic presentations:

+ Language presentation:

The most prominent def-

icits are in word-finding, but deficits in other
cognitive domains should be present.

. |Visuospatia1 presentation The most prominent

deficits are in spatial cognition, including object
agnosia, impaired face recognition, simultanagno-
sia, and alexia. Deficits in other cognitive domains

should be present.

¢ Executive dysfunction:

The most prominent def-

icits are impaired reasoning, judgment, and prob-
lem solving. Deficits in other cognitive domains

should be present.

Learning and recall of
recently learned
information

Word findings

Object Agnosia,
Prosopoagnosia
Alexia

Reasoning
Judgment
roblem solving




AD - Neuroanatomy

Parietal Lobe Frontal lobe

* Interprets sensations of Voluntary movement
tactile stimulation, e.g. ¢ Emotion

pain, temperature, Planning and execution of
touch, size, shape, and behavior

body part awareness. Memory, Speech, Writing

Occipital Lobe Temporal Lobe:
« Understanding visual Understanding sounds;

images or fhe meaning . ynderstanding speech;
of the writften word. . Emotion; Memory

Hippocampus
- Plays a crucial role in both the encoding and retrieval of
information. Damage to the hippocampus produces global

retfrograde amnesia, which is the inability to retain newly
learned information. -




Alzheimer's Disease Top 10 Warning Signs
(not early)

Recent memory changes affecting daily lite
. Challenges in problem solving and planning
. Difficulty performing familiar tasks
. Disorientation to time and/or place

1.
2
3
4
5. Difficulty understanding visual images and/or
spatial relationships

6

/

8

9.

]

. Problems with spoken and written language (eg,
paraphasia, agraphiq)

. Misplacing things

. Poor judgment
Withdrawal from activities (eg, social, work)

0.Changes in personality and/or mood (delusions,
loss of inhibitions)

Need a Top 10 Early Warning Signs

Alzhe&imer's Association. 10 Signs of Alzheimer's. Available at: http://www.alz.org/ L
alzheimers_disease 10_signs_of alzheimers.asp. Accessed April 20, 2009.



Alzheimer's Disease Is Under-diagnosed

Early AD is subtle, the diagnosis continues to be
missed

o Itis easy for family members to avoid the problem and
compensate for the patient

o Physicians tend to miss the initial signs and symptoms
Less than half of AD patients are diagnosed

o Estimates are that 25%-50% of cases remain undiagnosed

o Diagnoses are missed at all levels of severity: mild,
moderate, severe

Undiagnosed AD patients often face avoidable
social, financial, and medical problems

Early diagnosis and appropriate infervention may
lessen disease burden

o Early freatment may substantially improve overall course

No definitive laboratory test for diagnosing AD exists



ORIGINAL CONTRIBUTION

The Preclinical Phase of Alzheimer Disease

A 22-Year Prospective Study of the Framingham Cohort

Merrill F. Elias, PhD, MPH, Alexa Beiser, PhD; Philip A. Wolf, MD; Rhoda Au, PhD;

Roberta F. White, PhD; Ralph B. D'Agostino, PhD

Objectives: To relate performance on tests of cogni-
tive ability to the subsequent development ol probable
Alzheimer disease (pAD) and to identily the pattern of
carliest changes in cognitive lunctioning associated with
a diagnosis of pAD.

Design: From May 1975 to November 1979, a screen-
ing neuropsychelogical battery was administered to
Framingham Study participants. They were followed up
prospectively for 22 yearsand examined at least every 2
vears for the development of pAD.

Setting: A community-based center for epidemiologi-
cal research.

Participants: Subjects were 1076 participants of the
Framingham Study aged 65 to 94 years who were free of
dementia and stroke at baseline (initial) neuropsycho-
logical testing.

Main Outcome Measure: Presence or absence of pAD
during a 22-vear surveillance period was related 1o test
performance at initial neuropsychological testing.

Resvults: Lower scores [or measures of new learning,
recall, retention, and abstract reasoning obtained dur-
ing a dementia-free period were associated with the
development of pAD. Lower scores for measures of ab-

siracl reasoning and retention predicted pAD alter a de-
mentia-free period of 10 vears.

Conclusions: The “preclinical phase™ of detectable low-
ering ol cognitive functioning precedes the appearance
of pAD by many vears. M easures of retention of infor-
mation and abstract reasoning are among the strongest
predictors of pAD when the interval between initial as-
sessment and the development of pAD is long.

Arch Neurol. 2000,57:808-813




Prodromal AD Stage

Characteristics

Begins with
forgetfulness

Progresses to
disorientation and
confusion

Personality changes

Symptoms of
depression/manic
behaviors

Neuropsychological Contributions to the Early Identification
of Alzheimer’s Disease

Mark W. Bondi - Amy J. Jak - Lisa Delano-Wood «
Mark W. Jacobson - Dean C. Delis - David P. Salmon

Neurofibrillary changes

Stages 1 /11 limited to entorhinal and

(prodromal AD) [ transentorhinal (TE) regions
X, 8
AL T % \\ Severe involvement of TE region
] p \ moderate changes in
Stages Il / IV 4 (Cﬂ/?\’\\ ; hippocampus (H)
(MClearly AD) oo \‘ Yol = { mild changes in cortical
ring L association areas
Severe involvement of
cortical association areas;
Stages V/VI | A only primary sensory
(clinical AD) “¢=>4  and motor areas spared




MClI/early AD Stage

Characteristics

Need assistance with ADLs
Unable to remember names

Loss of short-term recall
May display anxious,
agitated, delusional, or
obsessive behavior

May be physically or
verbally aggressive

Disoriented to fime and
place

Inability fo carry on a
conversation

Poor personal hygiene
Disturbed sleep
Posture may be altered

May ask questions
repeatedly

Neuropsychol Rev (2008) 18:73-90
DOI 10.1007/511065-008-9054-1

Neuropsychological Contributions to the Early Identification
of Alzheimer’s Disease

Mark W. Bondi - Amy J. Jak - Lisa Delano-Wood «
Mark W. Jacobson + Dean C. Delis - David P. Salmon

Neurofibrillary changes
limited to entorhinal and
transentorhinal (TE) regions

Stages | /1| y
(prodromal AD) A
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\\ Sevena volvement of TE region

> moderate changes in
Stages 1/ IV ( hippocampus (H)

(MClearly AD) X :E 2 o \ mild changes in cortical
y association areas

Severe involvement of
cortical association areas;
only primary sensory

Stages V / VI A
=>4  and motor areas spared

(clinical AD)




Clinical AD

Characteristics
Neuropsychological Contributions to the Early Identification
LOSS Of Vel’bCﬂ of Alzheimer’s Disease
articulation g by
Loss of ambulation

Bowel and bladder i
iIncontinence

Extended sleep s
patterns
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Ann Ist Super Sanita 2004:40(4):485-493

Valutazione neuropsicologica e comportamentale
nel morbo di Alzheimer

Domenico ACCORRA, Lorenzo MAZZARINI, Paolo GIRARDI,
Amedeco RUBERTO, Giorgio D. KOTZALIDIS ¢ Roberto TATARELLI

Dipartimento di Psichiatnia, Universita degli Studi “La Sapienza”, Il Facolta di Medicina,
Ospedale Sant'Andrea, Roma

Riassunto. - Pcr valutarc la comparsa ¢ successiva cvoluzionc dei sintomi cognitivi. comportamcatali c
ncuropsic hiatnei della demenza di Alzhcimer (AD) abbiamo considerato I'evoluzionc clinica di quest gruppi
di sintomi in|100 pazicati con AD diagnosticati sccondo i critcri NINCDS-ADRDA > 65 anni dall'csordio
all’ exitus dull'mvlwm!t. tl (di stato), 12 (acurologica) c t3 (intcrnistica). In ) sono frequeati |
disturbi macsici, depressivi (40%). ansiosi (30%). scssuali (15%). In tl | disturbi mncsici pcggiomno in 90%
deci soggetti © sono prescenti disturbi dellattienzione (46%) © difficolth ncl pensicro astratto. In €2 compaiono
disturbi alimentan (80%), stcrcotpic (38%), delin (23% ); l'ansia c il deficit dell’attenzionc (74%) peggiomno.
In t3 aumcntano i disturbi alimeatan (95%), ¢ i1 delin (46%); Ic funzioni ntclicttive non sono pia valutabili
attraverso 1 test ncuropsicologici. Questo studio ha cvidenziato un detcriommcento progressivo dellc funzioni
cognitive ¢ comportamcntali ¢ una comparsa brusca cd cvoluzionc rcpentina dei disturbi ncuropsichiatrici ©
intcrnistici ncl corso di AD.

Farole chiave: morbo di Alzhcimer, ncuropsicologia, altcrazioni comportamcntali, sintomi cognitivi,
deccorso longitudinale, psicomctria.
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La Progressione dei Disturbi
Neuropsicologici nella MA

MMSE
30 Disturbo d Memoria
25 Dsturbo di Attenzione
20 Disturbo di Visuo-Spaziali
Disturbo di Astrazione
15 Disturbo di Linguaggio
10 Aprassia
5 Agnosia visiva

Normale MCI CDR 0.5 Demenza di Alzheimer



NEUROPSYCHOLOGIA

Newopsychologia 46 (2008) 17321737

www elsevier com/locate/neuropsychologia

Neuropsychological correlates of whole brain atrophy in Alzheimer’s disease

1.M. Schott®*, S.J. Crutch®, C. Frost*® EK. Warrington *, M.N. Rossor?, N.C. Fox*
* Dementia Reseanh Centre National Hospital for Newrlogy and Newrosurgery, Queen Square, London, UK
® Londeon School of Hy giene and Tropical Medicine, Kepped Street, London, UK

Reccived 5 August 2007: received in revised form 3 Febnumary 2008 accepied 10 February 2008
Avadlable online 10 March 2008

Abstract

Alzhcimer's discasc (AD) is associmted withcxcess whole brain volume loss, and progressive cogaitive impairment. We aimed to study the cxtcat o
which thesc two potcatial biomarkers of AD progression arc corrclacd. Forty-six paticnts with sporadic AD were testcd with a acuropsychomcine
battcry including test of verbal and visual memory. vocabulary, anthmctic, naming, visvoperceptual skills and rcasoning at two timc-points,
approximatcly | ycar apart: annualiscd ratcs of change for cach tcst were calculated. Each subjcct also attcnded for up to twelve Tl-weighted
volumctric MRI scans at fixed intcrvals over a 2-ycar pecriod. For cach individual all possiblc scan-pairs were positionally registcred. and wholc
bmin atrophy mtcs were calculated using the brain boundary shift intcgral. Lincar mixed modcls were used to iavestigate associations betweea
atrophy ratc and coincident change in cach ncuro psychomcetnic scorc. Each modcl cstimatcd the cffcct of a wnit change in scorc., plus the additional

bc madc. Thc modcl-derived mcan atrophy mtc was 2.23% per ycar with a between-subjcct SD of 0.99% per year. Incrcasing atrophy mic was

slgmﬁcanlly associated with ratc ofclnng: in a numbcr of noa-mcmory bascd ncwopbycluologwal scorcs, with the stmngcsl association sccn with

of AD progrcssion. This mctllodolog\ wbcltbv data from paticnts fnllmg to floor on a given tcst may be mclnckd and xcountd for. mthcr than
discarded, may find broadcr application in chinical studics incorpomting acuropsychomctric outcomes.
© 2008 Elscvicr Ltd. All rights rescrved.

Kevwvonds: Alheimer s discase . Neuwropsychometry . Clinical triaks. Almvh{i prec kation

v

2,23% of annual atrophy associated with
reasoning and memory deficits.
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Predicting Rapid Clinical Progression in
Amnestic Mild Cognitive Impairment

Samrah Ahmed® Joanna Mitchell® Robert Arnold® Peter J. Nestor™®
John R Hodges™®
* Medical Reveanch Councid, Cogniton and Beain Sciences Unit. and * Departrent of Clinical Newsoscence.
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Abstract

Background/Aims: We investigated whether an initial neu-
ropsychological assessment could predict rapid progresmon
over 12 months, from amnestic mild cognitive impairment
(aMCl) 1o Alzheimer's disease (AD) Methods: A longatudinal
study compared the neuropsychologecal profiles of 27 nor
mal controls and 18 aMCl patients at baseline and 12 months
Reswits: At 12 months, M4 control subjects followed up re-
mained cognatrvely normal 7 aMCl patients 18 multiple-do-
main aMCland | ungle-domain aMCl)progressedto AD, and
11 were non-progressors Prognows was best captured by »
combanation of associative learning, the pared associte

Cognitive Examination (ACE) Conciusion: The PAL and ACE
can senstively detect meaningful dfferences in scores at
baseline and may be used a3 prognostic indicators Multiple-

domain aMCl patients progressed rapedly to AD and may be
more usefully labelled as early stage AD
Copyrmghs @ JO08 % Samger Al fanel

Mild cognative impairment (MCI) is the term applied
to the transtional stage between normal ageing and de-
mentia proper. The most validated subtype is amnestic
MCI (aMCI), the proposed prodrome to Alzhamer’s dis-
ease (AD), with an annual conversion rate from 6 to 25%
[1). Although patients with aMCI present with defiats in
eprsodic memory, perform above accepted cut-off pounts
(>24) on the Mini Mental State Examination (MMSE)
and show preservation of basic activities of daly iving in
accordance with critena (1], a range of neuropsychologi -
cal studies have shown that the vast majonty of aMCl
have other subtle cognitive defiats, particularly involv-
ing attention and mental speed [2-6] and semantic mem-
ory [7-10]. For example, Bozoki et al. [7] reported that in
a sample of 48 MCI patients, 17 had aMCl and 31 had
memory plus additional cogmative impairment in atten-
tion, word retnieval, visuospatial tasks or fluency The lat-
ter group was twice as likely as the isolated memory-m-
paired group to develop AD over 2-5 years. In a study
from our clinic in Cambridge, we found that only 25 out
of 90 patients with MCI broadly defined had pure aMCI
[11], and that deficits in semantic memory and attention
were typically present in the other cases

These findings are consistent with a number of senal
MRI studies showing that multiple brain structures are
affected very eady in the course of AD. For instance,
Convit et al. [41] reported eardy temporal neocortex in-



Cognitive Continuum

An ideal point of
intervention?

2

Normal

Mild Cognitive

Impairment (MCI)

Dementia



Why Mild Cognitive Impairment (MCI)

Screening Is Important to Consider

» Cognitive impairment is disruptive to human well-
being and psychosocial function

+ Cognitive Impairment is potentially a prodromal
E:on)dlhon to dementia and Alzheimer’s disease
AD

« Dementiais a very costly condition to individuals
and society

- With the aging of the population, there will be @
progressive increase in the proportion of elderly
Individuals in the world

» Screening will lead to better care



Neuropsychological brief instruments
to detect cognitive deficits from

prodromal to clinical AD dementia



Mini-Mental State Exam (MMSE)

MMSE (maximum score 30)
6 subscores

Orientation

Registration

Attention and calculation
3 words recall

Language: denomination,

repetition, comprehension,

writing.

Visuo-spatial skills

The Mini-Mental State Exam

Patient

Maximum

5
5

Examiner Date

Score

(
(

(

)
)

Orientation
What is the (year) (season) (date) (day) (month)?
Where are we (state) (country) (town) (hospital) (floor)?

Registration

Name 3 objects: 1 second to say each. Then ask the patient
all 3 after you have said them. Give 1 point for each correct answer.
Then repeat them until he/she learns all 3. Count trials and record.
Trials

Attention and Calculation
Serial 7’s. 1 point for each correct answer. Stop after 5 answers.
Alternatively spell “world” backward.

Recall
Ask for the 3 objects repeated above. Give 1 point for each correct answer.

Language
Name a pencil and watch.
Repeat the following “No ifs, ands, or buts”
Follow a 3-stage command:
“Take a paper in your hand, fold it in half, and put it on the floor.”
Read and obey the following: CLOSE YOUR EYES
Write a sentence.
Copy the design shown.

Total Score
ASSESS level of consciousness along a continuum s
Alert Drowsy Stupor Coma



Montreal Cognitive Assessment
(MoCA)

MONTREAL COGNITIVE ASSESSMENT (MOCA) ™ . 5
ITALIA - —_ —
Cogt
oo

MoCA (maximum score 30)

/ subscores:
visuospatial/executive (5
points);

naming (3 points);

memory (5 points for delayed

recall);
aftention (6 points);
language (3 points); V1T T T T B
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orientation (6 points).
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MMSE

* Pros

= Widely accepted
and validated tool for
dementia screening

= 30-point scale well
known and score is
easily interpretable

= Measures orientation,
working memory,
recall, language,
Praxis

e CONS

» Scale developed 40
years ago, before
MCI criteria and
when early dementia
less well understood

= | acks sensitivity to
MCI and early
dementia

= Takes 7 min. to
administer

= Copyright issues



MoCA

* Pros e CONS

* Much more sensifive = Takes 10-14 min. to
than MMSE in detecting dminist
MCI and early ACHIHIHSEED
dementia - Nilor? C.Ompl.ex )

= More content tapping administration arn
higher level executive directions than MMSE
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Poor performance in Clock-Drawing Test associated with
visual memory deficit and reduced bilateral hippocampal
and left temporoparietal regional blood flows in

Alzheimer’s disease patients

Megumi Takahashi, MD, PhD,'* Aiko Sato, MS,* Keisuke Nakajima, MD,' Aya Inoue, MD,’
Satoru Oishi, MD,' Takayoshi Ishii, PhD? and Hitoshi Miyaoka, MD, PhD'
‘Department of Psychiatry, Kitasate University School of Medicine, Sagamihara and * Faculty of Humanities and Social

Sciences, Meisei University, Hino, Japan

Aim: To investigate the assoaations of Clock-
Drawing Test (CDT) score with neuropsychological
test scores and regional cerebral blood flow.

Method: Twenty-five patients (normal aging, n = 2;
mild cognitive impairment, n=7; Alzheimer's
disease |[AD|], n = 16) partiapated in this study. Their
average age was 74 .8 years

Results: CDT score correlated well with the neuro-
psychological test scores of Mini-Mental State Exami.
nation, Clhinical Dementia Rating immediate visual
memory, delayed visual memory, and 1Q evaluated
by Koh's block design. CDT score also had a statisti-
cally sgnificant correlation with the regional blood
flow in the left hippocampal region as evaluated on

3.D stercotaxac region-of-interest template analysis-
applied to single-photon emission computed tomog-
raphy images. Using a cut.off point of 8/9 in the
CDT, the high-CDT group had significantly higher
delayed visual memory and 1Q scores than the low-
CDT group. Moreover, the high-CDT group had sig-
nificantly higher regional blood flows in the left
parietal, left angular and bilateral hippocampal
regions than the low-CDT group.

Conclusion: CDT score correlates well with regional
cerebral blood flow that is decreased in the early stage
of AD.

Key words: Alzheimer's discase, cerebral blood flow,
Clock Drawing Test, early stage. SPECT




Clock drawings and test: Patients are instructed to draw a clock face
with all the numbers in it, and to show the time as 10 minutes past 11.

No dementia

Clock-drawing test score = 15/15
(Mini-Mental State Examination score = 30/30)

Alzheimer disease
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Clock-drawing test score = 11/15
(Mini-Mental State Examination score = 21/30)

« Numbers 1 to 12 incorrect (-1 point)

« Hour and minute target incorrect (-2 points)
« Numbers in incorrect position (-1 point)

Alzheimer disease

Clock-drawing test score = 8/15
(Mini-Mental State Examination score = 25/30)

« Numbers in incorrect position (-1 point)
« Hour and minute targets incorrect (-2 points)
« Clock has only 1 hand (-4 points)

Suspected frontotemporal dementia
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Clock-drawing test score = 3/15

(Mini-Mental State Examination score = 25/30)

« No contour (-2 points)

« Superfluous markings (-1 point)

« Hour and minute targets incorrect (-2 points)

« Numbers in incorrect order / incorrect position / outside
contour (-3 points)

« Clock has no centre or hands / hands not joined / length
of hour and minute hands cannot be compared (-4 points)

Scoring the clock drawing

The clock drawing can be scored
using the criteria described by
Freedman and colleagues.?'
Fifteen items are used to
evaluate the drawing and 1 point

b oy

present. The following criteria
are used — the shape of the
circle is acceptable; it is not too
small, overdrawn or repeated;
only numbers 1 to 12 are
present; all numbers are in
Arabic numerals; the numbers
are in the correct order; the
paper is not rotated while
drawing the numbers; the
numbers are in the correct
position; all numbers are inside
the contour; the clock has a
centre where the hands meet;
the clock has 2 hands; the target
number for the hour hand is
indicated; the target number for
minutes is indicated; the minute
hand is longer than the hour
hand; no superfluous markings
are present; the hands are joined
or are within 1.27 cm of

each other.

Editor’s Note: The original list
that appears in the print version
has been replaced with the
above information.




Examples of Clock Drawing Test

Early Alzheimer's Disease

Moderate Alzheimer's Disease

Severe Alzheimer's Disoase

Example 1

Example 2

Example 3

Sensitivity to Deterioration in Dementia

12 Months



Clinical Dementia Rating (CDR)
Overview

The CDR 1s a global measure to assess the impact of cognitive loss on
social, behavioural and everyday functioning

Investigators at Washington University (St. Luois, MO) developed the
CDR to clinically stage the severity of dementia by standardized and
reliable means (Hughes et al 1982)

The necessary information to make each rating is obtained through a
semi-structured interview of the patient and a reliable informant or
collateral source (e.g., a family member).



Clinical Dementia Rating (CDR)

It characterizes six domains of cognitive and functional performance:
Memory, Orientation, Judgment & Problem Solving,
Community Affairs, Home & Hobbies, and Personal Care.

5 out of 6 domains are rated on 5 point ordinal scale characterizing
different level of impairment: 0; 0,5; 1; 2; 3.

A global CDR score is derived from a synthesis of individual rating in
each of the domain. It is useful for characterizing a patient’s overall
level of impairment or stage of dementia at a given point in time.

0 = No impairment,
0.5= Very Mild Dementia
1 = Mild Dementia

2 = Moderate Dementia
3 = Severe Dementia



General Rating Conventions

The informant and the subject are always interviewed separately

The informant interview must be completed first; subject interview
second

Use all clinical information obtained from the informant and the
subject to make the best judgment for each domain

Score each domain as independently as possible

Only rate impairment if it is due to cognitive loss alone; do noft rate
Impairment in CDR domains if due to other factors such as physical
handicap or depression

Severity descriptors are meant to be guides; not to be taken literally

In case of clinical doubt between two rating levels, rate up (more
severe)



Subject lnunals

Clinical Dementia Rating Worksheet

This & a semi-stroctured interview. Please sk all of these questions. Ask any additional questions
Becessary o determine the subject’s COR. Please note mformation from the additioeal questions.

Memsory Questions for laforssnt:
1. Does heishe have a probless with his/her memaory or thinkeg? DYa DNo

la  Ifyes, isthis & coasistent problem (a5 oppased 10 inconsistent)? DYaDNo
2. Can beishe recall recent evenss? Dl)anny Dc-ma DM
3. Can beishe remember & shoet list of itemss (shopping)? DU.-I) Danenma Duuy
4. Huathess been some doclne i memory during the past year? DYaDNo
S et wilh Mk acevii of dady Wi & B yours 05 (ox

pee-retirement activities ) (collateral sources opumoa) Dva DNo

6. Does befshe complesely ﬁnpeuu)otau%.mpmy.

family weddng) wihin a few weeks of the ev Dhﬂv Domenmes Delv
7. Does hefshe forges pertment detads of the major event? [:Iu-ﬂv Ijmm:s [jauy
8 DoahtﬁeeWwdmd&

distant past (e g, ,wqudm.plmeofmplaym)’DJm' Dum_u Dely
9. Tell me about some recent event in Maher Life that he'she should remsember. (For later obtas

detamls such as location of the event, time of day, particapants, how keg the event was, when it

ended and how the subject or other particspants got there)

Wiha | week:

Within | moaty

10. When was he/she bom?

11. Where was befshe bom?

12. What was the last school he'she atteaded?

Name

Place

Grade

13, What wis hisher main occupation/job (or spowse s job if subject was aot employed)?
14, What wis hisher last major job (o spouse’s job If subject was not employed?

15 When dud he/she (or spouse) retire and why?

Memory questions for
informant

It provides info
about the presence
of problems,
consistency,
interference with
everyday life, recent
vs. well learned
event, pt. personal
details



Subject Initials

Orientation questions
Clinical Dementia Rating Worksheet for informant

Ovsentation Questions for Informant

How often does het'she know of the exact

1. Dage of the Month? . .

(s [ Doy [outiace It pr0V1.des info
st about time

Olumaty scmenmes Thuey  Clocetkaow orientation, time
3 el relationship,

[lomay [ Jsoocsmes Lhaesy Lot orientation to space
4. Day of the Week?

[Juasstty [[]scmetimes [ Jasly [ ]Ocat Know

M L S L AL . " ik TG “ackh elbe DALMY
Dlhmﬂ_v Dw D.dv Docamnou

6. Can be/she find hea'her way about familiar streess?

[ usaty [Jsometimes [lwety  [Jocatxnow
7. How ofiza does he'she know bow 1o get from one place o ssother outside heaher neighborhood?

D Usualy Dm Dndv DDm'tKnou

8. How often can hefshe find his/her way shout indoors?

[] vmaty [Jometmes [Jusy [ Jooutkaos




, Problem solving
Clinical Dementia Rating Worksheet . .
St nd Pl $ing Qs rmant: questions for informant

1. In gensral if you had to rate heaher abilites 10 solve problems ot the preseat tme, would you coasider thems

D As good as they have ever besa
D Good, but not a5 good a3 before

[] fur

o [t provides info about pt’s
s S e ety 0.k e ability to cope with
8:‘; * small amount of money,
H st * household emergency,
3 m:]:)&:m»h.ﬂem“ ol orb tr (eg., bal check-book, . N
(wl-  financial transaction,
g - * understand explanations,
4. Canhe/she handle a household emergency (¢ 8., plumbing lesk, small fire)? ° behave approprlateIY.

I:] As well a3 befoes
D Worse thas before because of touble thinking

D Waorse then before, another resson (why)

5. Can he/she understand sstuations or explanations?

6. Does he'she behave® spproprately [i.e, in heaher usual (premoehid) manner| ia social sstustions and
interactions with other people?

[ ety [ sometmes [ marty [ oaecoom

*This items rates behavior, not appessaace,



Clinical Dementia Rating Worksheet
Comsssunity Affairs Questions for baformsnt:

T e mbjct il wodking? O veldne
If noe applacable, proceed to item 4
If yes, procesd w items 3
If no, procesd 10 leem 2

2 Dud memory or thinking peoblemss coanbute o the subject's decesion DYQDNO DD’K
To retee? (Question 4 is next)

3. Does the subject have sigaificant dfficulty in heather job because of problems with
memaory o thasking?

I:]IurelyotNew D&nunu Du-‘, DDa‘tKaow

4 Didboshe ever drive a car? [(Jys[J»
Does the subject drive a car now? DYQDNO
If no, & this because of memary or thinking problems? DYaDNo

5 Ifhefshe is still drivng, are there problems oe risks becanse of poce thinking? DYsDNo
*5. 13 he'she able w0 independeatly shop luaeea’

D Rasely or Never Usually D Don't Ksow
| e 10 b g wnd
Snany hoppay V) d-lnnhl—ih-
o fa gl el ot
7. Is heishe able 10 inde| out activities outisde the hame?
Rasely or Never wz-ﬁna D U-nl'; Doa’t Know
(e a by nable 10 m.‘-
pehiem mis b
widew ip) M-M -*q
o melage boge e vusay)
by pachin )
3 s hefshe taken 1o socaal functions outside & family bome? DYaI:]No
If no, why noe?
9. Would a casual observer of the subject's behavior thank the subject was dI7 DYQDNO

10. If in nursing home, does he'she participate well in social functions (thinkeg)? DY&DM

IMPORTANT:
Is there encugh infonsation avadable 10 rae the subject’s leved of impairment & communey affairs?
M oot, plesse probe further.

; Such as going to church, visiting with frieads or famdy, political acovimes, professcnal

organizations such 23 bas associaton, other peofessional groups, social clubs, service orgamzations, educatsonal

programs.

“Flease add motes i neoded 10 clarily subject’s level of fusctioning ks this ares.

4

Community affair questions
for informant

It provides info about pt’s
occupation and social

Interests



Home and Hobbies questions

Clinical Dementia Rating Worksheet 5
for informant

Home snd Hobbees Questions for Informant:
1a What changes have occurred in haher abulitees 10 performs household chores?

1b. What can he'she sull do well?

2a. What changes have cccurred is hisher abilities to perform hobbies?

It provides info about pt’s
ability to perform everyday
activities, if and what

2 What can he/she still do well?

3 If in sursng home, what can hedshe 0o longer do well (H and H)?

Everydsy Activites (Blessed):
No Loss Severe Loss

R : " ! changes have occurred in
his/her ability to perform

g gy iAoy household chores and

O Pt sl st a0 meking b,y with mch sperision) hobbies.

e it sccptbl il o e

Euncooes indegendergly o some activities
D (Operates spplisnces, such as & vacuum cleaner; prepares smmple meals)
D Functions = usual sctrvities but not at usual level

D Noemal function in usual scovmes

IMPORTANT:
Is there enough informance svailable 1o rate the subgect’s level of impasrment in HOME & HOBBIES?

1f not, phease probe further.

Homemaking Tasks: Such as cooking, laundry, cleamng, grocery shoppeng, takung out garbage, yard work,
simple car maintengnce, and basic home repair

Hobbigs: Sewing, pamaing, handicrafts, reading, ententammng, photography, gardening, goung 10 theater o
symphoay, woodworksg, particpation in spons



Suyal sulas

Personal care questions for
Clinical Dementia Rating Worksheet

e informant
*What is your estimate of hisher mental sbaity & the following arcss
Oceamonally Wroag
R v o
==t : ' : ’ It provides info
-l DU about pt’s preserved
Unasded prompting needs help always needs help . .
Eee——— | : ; ability of taking care
Cont, ey S Harbes of himself/herself:
proper uensls spooa solids Compieisly . .
¢ e 0 | 2 3 dressing, washing,
Nemiccopice  Oamcasy  Brgmmy Dot eating, sphincter
control wets bed wets bed incontinent
b S o | 2 3 control.

*A bax-scoee of | can be considered if the subject’s personal care is impaired
from a peevious bevel, even if they do not seceive prompting,

6



Clinical Dementia Rating Worksheet Memory question for
Bisury Qeesbons b Suioen subjects
1. Do you have problems with memsory or thinkeg? DYQ DNo

2. A few moments ago your (spouse, eic. ) told me a few recent expenences you had Will you tell me
something shouwt those? (Prompe for decails, if needed such a3 location of the eveat, time of day,
participants, how long the event was, when it ended and how the subject or other partacipants got these).

Withan | week
1.0~ Largely coerect

- It provides info
1 e about problems
g B '
00 Lagey et consistency, recent

3. 1will give you & name and addesss 10 remember for a few munutes. Repeat this same and addesss afier me:

ol v i o i . ety vs. well learned

Elements

2 3 4 3

e Bum @ Mimtes O event memory
Joha Brown, aQ Market Strees, Chicago

(Voo omts gt ety i i problems, learning
JEPUR—— abilities pt. personal

5 Wheee were you boem?

6. What was the last school you attended? detaﬂS

Name
Place Ceade

7. What was your main occupation job (or spowse if not employed)?

£ What was your kst major job (or spouse if not employed)?

9. Whea did you (or spouse) retere and why?

10. Repeat the name and address 1 asked you to remember:
Elements 1 2 3 - 3

John Beown, 42 Market Stoees, Chacago

(Underline clements repeated correctly in each trial).



Clinical Dementia Rating Worksheet Orientation question

Ovientation Questions for Subject

Record the subject’s answer verbates for each queston for SU.bj eCtS
1. What s the date today? [Jcameer [] 1ncomest
2. What day of the week &5 27 D(tmut I:l Incoerect

It provides info

3. What is the monch? DCcaeu D Incoerect ab.C)Ut tlme .
orientation, time

& Whatisthe yoar? [ comset [T sacomsee re]ationship,
orientation to space

5. What is the name of thes place? D(ialut D Incoerect

6. What 1own or city are we in? D(‘mt D Incoerect

7. Whattime is 27 D(:caeu D Inscoevect

8. Does the subject know who the informant is (e your pudgment)? D(ia!u( |:| Incoerect




Clinical Dementia Rating Worksheet

Judgment and Probles Selving Questions for Subject:

Instroctions: 1f sstial by subjec
best understanding of the peoblem. Circle nearest

tdoes not menit a grade 0, press the matier 10 sdentify the subyect’s
response.

Similarities:
Example: “How aee & pencil and pes alike? (wrntng isorumenss)
How are these tings alike ™ Subject’s Response
1. tumip... cuhlo-u
(0'\%&
(1 = edible foods, living things, can be cooked, esc.)
(2 = answers not peroment, ddfferences; buy them)
2. desk .. bookcase
(0= fumewre, office funinure; boch hold books)
(1 = wooden, legs)
(2 = not pestinent, differences)
Differesces:

Example: “What is the diffessace between sugar and vinegar? (sweet vs sour)
What is the difference between these thangs?

3 ke sustake

{0 = cae deliberate, one unintensonal)
(1 = ooz bad the ocher good - or explases only cae)
(2 = anythung elie, similarities)

4 nver ... camal

{0 = nagural - aruficial)
(1 = anything else)

5. How many nickels in a dollar?

6. How many quaners in $6.757

7. Suberact 3 from 20 and keep subtracting 3 from
each new number all the way down
Judgment:

[(Jeomees [ ncormeet
DCmeaDlnmw
[rorect [ Jocomes

£ Upon arrvsg in & strange ey, how would you locate a friead that you wished to see?

(0= try the telephone book, go 1o the cousthowse for a deectory; call 8 mutual friend)
(1 = call the polace, call operator (usually will not give address)

(2= no clear response)

9. Subject's assessment of disabiley and station ia life and understanding of why she/she 15

present at the examinaton (may have covered, but mie here )

D Good Lasighe Dwmp |:| Limde Insighe

e

Problem solving
questions for informant

It provide info
about problems
solving,
similarities and
differences



CDR Record Form - Rating Ta

(Boxes)

CLINICAL DEMENTIA RATING (CDR)

le

t lnutials

Memory
Orientation
Solves everyday problems | Slight impairment in Moderate difficulty In Severely mpaired n Unabie o make
& handies business soiving probiems, handing problems, nanding problems, Jadgments or solve
Judgment & Problem | Snancial affairs weil; simiarties, and similarities, and simiartes, and problems
Eoiving judgment good In reiation | dfferences diferences; soclal dfferences; sockl

%o past performance Judgment usuaily Judgment usually Impaired
mantained

Independent function at Siightimparment in these | Unabie to function No pretense of independent function outside home

usual level In job, actvties ndependently at these — - N

vokmteer activities Appears encugh Appears
Communty Aftarz | 2039800, V! s i e enpanan ooy . | Betaken 1o nctions taken 1o functons

appears normal to cazual | Outside 3 family home ocutside a family home
nspection

Life at home, hobbies, LUife at home, hobbies, Mid bet definite Onily simpie chores No signicant function In

and intelectual interests and Inteliectual interests Impaiment of function at | preserved, very restricted | home

weil maintained slightty iImpaired home; more dificult Interests, poorty

FRSNRE S ERtt=S chores abandoned; more | maintained
complicated hobbles and
nterests abandoned
Fully capabie of seifcare Needs prompting Requires assistance In Requires much heip win
Personal Care dreszing, hyglene personal care; frequent
keeping of personal Incontinence
effects

monlyasdecitefrompmnoususuallevelduebcomﬁve

10

0SS, not Imparment due to other Tactors.




CDR Total score

* The Global Score for the CDR is obtained by entering the
Box scores intfo the Web form located at:

http://www.biostat.wustl.edu/adrc/

 For the Personal Care domain, a score of 0.5 is not
allowed. Only scores O, 1, 2, and 3.

* If Memory is 0.5, the Global CDR Score will be a 0.5 at
minimum. The weighting applied 1o each domain
iInfluences the Global Score greatly

Global Clinical Dementia Rating (CDR) Based on CDR Box Scores

Washington University Alzheimer's Disease Research Center

This page allows the user to input CDR box scores and submit them to a SAS computer program which returns the global CDR based on the Washington University CDR-assignment algorithm.
This page may be used by anyone.

Select the CDR Box Scores

' [ops[iz[5
[Memory eloloiolo
|0rientation I?,_,_’_,_
|J udgement and Problem Solving ,? ,_ ,_ ,— ’—
|Commun1ty Affairs ,? '— ,_ [_ ,_
|Home and Hobbies I? ’— ,— ,— ’_
[Personal Care OREIEE
submit  Press to submit.

Reset  Press to reset all box scores.



Normal MCI AD

0 0.5

CDR (clinical dementia rating scale)



