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Mild cognitive impairment (MCI):
mito o realta?

Age Associated Memory Impairment (AAMI)
Age Related Memory Decline (ARMD)
Age Related Cognitive Decline (ARCD)
Benign Senescent Forgetfulness (BSF)

Cognitive Impairment No Dementia (CIND)
Memory Impairment
Deterioramento Senile Compensato
Mild Cognitive Disorder (MCD)
Mild Cognitive Impairment (MCI)
Mild Neurocognitive Disorder (MND)
Questionable dementia (QD)




ORIGINAL CONTRIBUTION

Mild Cognitive Impairment

Clinical Characterization and Outcome

Ronald C. Petersen, PhD, MD; Glenn E. Smith, PhD; Stephen C. Waring, DVM, PhD;
Robert J. Ivnik, PhD; Eric G. Tangalos, MD; Emre Kokmen, MD

The diagnosis of MCI was made if the patient met
the following criteria:

1- memory complaint

2- normal activities of daily living

3- normal general cognitive function

4- abnormal memory for age, and

5- not demented

Arch Neurol. 1999:56:303-308



Il motivo del successo
dellMCI

(rispetto alle molteplici analoghe sindromi identificate precedentemente)

- Disponibilita di un possibile trattamento

farmacologico
- Ampliamento della popolazione target

- Possibilita di una diagnosi (prognosi) precoce
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| motivi del declino e del
“fallimento” del’MCI

- Diagnosi (prognosi)

- Terapia

- Aspetti culturali-epistemologici
- Aspetti eticl
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Mild Cognitive Impairment

Lon S. Schneider
Am.J.Geriatr Psychiatry, August 2005;13:629-32

... ‘quagmire of semantics”
... ontological impermanence”
... "alphabet soup”



Amnestic AACD AAMI CIND CDR 0-5 GDS 2/3

MCI
Subjective memory impairment + + + NR + -
Subjective non-memory impairment - NR NR NR NR NR
Objective memory impairment +* +1 +1 + Selected tests Needed for

part of assessment stage 3

Objective non-memory impairment - NR NR NR NR NR
Functional decline NR NR NR NR + -
Functional impairment - NR NR NR - -

AACD=age-associated cognitive decline; AAMI=age-associated memory impairment; CIND=cognitive impairment no dementia;
CDR=clinical dementia rating; GDS=global deterioration stage; +=must be present for diagnosis; ~—=must be absent for
diagnosis; ==may or may not be present for diagnosis; NR=not required (not mentioned as criteria for diagnosis). “*>1.5 SD
below age-matched controls; Twithin normal limits given person’s age; £=1 SD below mean for young adults.

Table: Definitions of mild cognitive impairment

Preclinical Alzheimer’s disease: diagnosis and prediction

of progression
Lancet Neurol 2005; 4: 576-79

Mei Sian Chong, Suresh Sahadevan




FIGURE 1. Conceptual Model of the Cognitive Continuum
From Normal Aging to Dementia
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Figure 2. Influence of various definitions of cognitive impairment on
prevalence estimates. AAMI=age-associated memory impairment,
MCla=amnestic MCI.



TABLE 1. Prevalence Rates of Predementia Syndromes, According to Different Diagnostic Criteria in Principal Population-Based

Studies
Reference N Subjects; Age, years Diagnostic Criteria Prevalence Rate (%)
Ebly et al.* 2.014; =63 CIND 30
Canada
Koivisto et al?? 1.049; 60-78 AAMI 38.4
Finland AAMI (inclusion criteria only) 538
Hanninen et al 5’ 402; 68-78 AACD 27
Finland
Coaper et al. ! 407, =65 Minimal dementia (CAMDEX) 16
Germany
Christensen et al 897 =70 MCD (ICD-10}) 4
Australia
Graham et al ** 2 (50 =65 CIND 16.8
Canada
Andersen et al.'? 3.340; 65-84 Questionable dementia (CDR=0.5) 3
Denmark
Frisoni et al.*® 1.435; 75-95 MCI (5
Sweden
Di Carlo et al '™ 3.425; 65-84 CIND 10.7
Italy ARCD 8
Larrea et al.*s 1.699; =635 CIND 15.5
Canada Neuropsvchological assessment +
functional assessment
Ritchie et al. 3¢ 833 =60 MCI 3
France AACD 21
Hanninen et al.#? L1507 GO-T6 MCI 3.3
Finland
Busse et al. ™ 1,043 =73 MCI 3.1
Germany MCI-modified (without SMC) 3.1
AACD 5.5
AACD-modified (without SMC) 19.7
Fisk et al > 1.790; =63 MCI (with SMC) 1.03
Canada MCT (without SMCO) 3.02
Lopez et al.?! 3,608 for the prevalence of MCI MCI L9
United States 0927 for specific MCI subtypes MCT amnestic-type 6
MCT multiple cognitive deficits-type 1)
Ganguli et al.** 1.248; =65 MCI 3.2
United States
Solfrizzi et al.*® 2,903 65-84 MCI 3.2

Italy

Panza et al. Am.J.Geriatr
Psychiatry, August 2005



TABLE 3. Rates of Progression to Dementia of Predementia Syndromes, According to Different Diagnostic Criteria in Principal
Population-Based Studies

Reference N Subjects; Age, years; Follow-Up Diagnostic Criteria Outcome, per annum (calculated by the authors)
snowdon et al.*™ 27 =65; 8 vears AAMI(GDS=3) 1% dementia

Australia

Hanninen et al.® 176; G0-77; 3.0 vears AAMI 3% dementia

Finland
Cooper et al.¥!
Germany
Ritchie et al
France

Larrieu et al.™
France
Palmer et al.”™®
sweden

Busse et al. >
Germany

Solfrizzi et al.®

Italy

O7, =065 2.3 vears

27 MCI
174 AACD
=00, 3 vears
40 =70
3 years
185 mild
53 moderate
b severe
T5-95
3 and & vears
20 MCIT
17 MCl-modified
52 AACD

153 AACD-modified:

=75

3 vears
139 O5-54
3.5 vears

Minimal dementia (CAMDEX)

MO
AACD

MCI

Mild CIND
Moderate CIND
severe CIND

MCT
MC-modified (without SMC)
AACD
AACD-modified ¢without SMC)

MCI

Panza et al. Am.J.Geriatr
Psychiatry, August 2005
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Figure 4. Distribution of aetiological diagnoses for CIND among all
participants in the Canadian Health and Aging Study.” Memory

impairment was the leading diagnosis followed by cerebrovascular

disease. However, for over a third of the individuals, no aetiology was
identified. Modified from the Canadian Health and Aging Study.’ (C. De

Charli)



Ten-year risk of dementia in subjects
with mild cognitive impairment

Pieter Jelle Visser, MD, PhD; Arnold Kester, Phl), Jellemer Jolles, Phl); and Frans Verhey, MD, PhD

Abstract—Objective: To investigate the 10-year risk of dementia in subjects with mild cognitive impairment (MCI) ages
40 to 85 years. Methods: We selected subjects from a memory clinic if they met one of the following definitions of MCI:
cognitive complaints (n = 181), aging-associated cognitive decline (AACD) (n = 163), mild functional impairment (n = 86),
or amnestic MCI (n = 64). Subjects were reassessed after 2, 5, and 10 years. The risk of dementia was calculated with
Kaplan-Meier statistics. Analyses were conducted in the entire sample and in subgroups of subjects aged 40 to 54 years,
55 to 69 years, and 70 to 85 years. Results: The 10-year risk of dementia was 0.27 (95% CI 0.20 to 0.34) in subjects with
cognitive complaints, 0.28 (95% CI 0.21 to 0.35) in subjects with AACD, 0.44 (95% CI 0.32 to 0.56) in subjects with mild
functional impairment, and 0.48 (95% CI 0.35 to 0.61) in subjects with amnestic MCIL. Ninety-one percent of the demented
subjects had probable AD. The risk of dementia increased with inecreasing age for all MCI definitions (p < 0.001).
Depending on the MCI definition used, the risk for dementia ranged from 0 to 0.06 in subjects aged 40 to 54 years, from
0.37 to 0.52 in subjects aged 55 to 69 years, and from 0.77 to 1.0 in subjects aged 70 to 85 years. Conclusions: The majority
of subjects with MCI do not progress to dementia at the long term. Age strongly influences the dementia risk. MCI often
represents the predementia stage of a neurodegenerative disorder in elderly subjects but rarely in younger subjects.

NEUROCLOGY 2006;67:1201-1207

CONCLUSIONS: The majority of subjects with MCI
do not progress to dementia at the long term. Age
strongly influences the dementia risk. ...



Ten-year risk of dementia in subjects

with mild cognitive impairment Neurology
Pieter Jelle Visser, MD, PhD; Arnold Kester, PhD; Jellemer Jolles, PhD); and Frans Verhey, MD, PhD OCt. ’ 2006
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Figure 1. Kaplan-Meier curve showing risk of dementia
according to MCI definition. AACD = aging-associated
cognitive decline; MFI = mild functional impairment,;
MCI = mild cognitive impairment.



Chang & Sahadevan: Preclinical Alzheimer’s disease:
diagnosis and prediction of progression.

Lancet Neurol, September 2005; 4: 576-79 (Rapid Review)

... Although we began the review with the
intention of rendering the topic useful for
clinicians, we conclude that as things stand,
MCI requires much more evidence of
diagnostic and therapeutic usefulness before
It can be adopted in clinical practice. ...

40,



Chang & Sahadevan: Preclinical Alzheimer’s disease:
diagnosis and prediction of progression.

Lancet Neurol, September 2005; 4: 576-79 (Rapid Review)

... guidelines are needed to standardize the
early assessment of cognitive impairment,
distinguishing it from both normal ageing as
well as early dementia.
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CME Efficacy of donepezil in mild
cognitive impairment
A randomized placebo-controlled trial

S. Salloway, MD, MS; S. Ferris, PhD; A. Kluger, PhD; R. Goldman, PhD; T. Griesing, PhD; D. Kumar, MS;
and S. Richardson, PhD, for the Donepezil “401” Study Group™

NEURCOLOGY 2004:63:651-657

mild to moderate and transient. Conclusion: Although significant treatment effects were not seen in the primary efficacy
measures, outcomes on secondary measures suggest promising directions for further evaluation of donepezil treatment in

patients with MCIL.
%l



The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IM 1512 JUNEQ, 2005 V0L 352 HO.23

Vitamin E and Donepezil for the Treatment
of Mild Cognitive Impairment

Ronald C. Petersen, Ph.D., M.D. Ronald G. Thamas, Ph.D. Michaesl Grundman, WM.D. M.P.H.
David Bennett, M.D., Rachelle Doody, M.D., Ph.D), Steven Ferris, Ph.D., Douglas Galasko, M.D.,
Shelia Jin, M.D., M.P.H., Jeffrey Kaye, M.D., &llan Levey, M.D., Ph.D., Eric Pleifter, M.D., Mary Sano, Ph.D.,

Christopher H.van Dyck, M.D., and Leen ). Thal, M.D., for the Alzheimer's Disease Cooperative Study Group*
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Figure 1. Kaplan-Meier Estimates of the Rate of Progression from Mild Cognitive Impairment to Alzheimer’s Disease (AD).

Panel A shows the survival estimates in all three groups during the three-year study. Panel B shows the results of pre-
specified comparisons involving z-tests at 6 months (P=0.004) and 12 months (P=0.04). Panel C shows the effect of
APOE €4 carrier status on the rate of progression to Alzheimer’s disease, and Panel D shows the effect of treatment
among APOE €4 carriers. Comparisons were adjusted for multiple comparisons with the use of the Hochberg method.




CONCLUSIONS
Vitamin E had no benefitin patients with mild cognitive impairment. Although donep-
ezil therapy was associated with a lower rate of progression to Alzheimer’s disease dur-
ing the first 12 months of treatment, the rate of progression to Alzheimer’s disease after
three years was not lower among patients treated with donepezil than among those
given placebo.

%o



Conclusion: High-dosage (=400 [U/d) vitamin E supplements
may increase all-cause mortality and should be avoided.

‘ REVIEW

Meta-Analysis: High-Dosage Vitamin E Supplementation May Increase
All-Cause Mortality

Edgar R. Miller Ill, MD, PhD; Roberto Pastor-Barrluso, PhD; Darshan Dalal, MD, MPH; Rudolph A. Rlemersma, PhD, FRCPE;
Lawrence J. Appel, MD, MPH; and Ellseo Guallar, MD, DrPH

Ann Intern Med. 200514237 -48.

uh,



News extra
Regulatory authorities review use of
galantamine in mild cognitive impairment

London Susan Mayor

The manufacturer, Johnson & Johnson Pharmaceutical Research & Development, made the
announcement last week, following two trials that it conducted. The studies combined
included 2048 people aged 50 years and over with mild cognitive impairment (insufficient
impairment to be diagnosed as dementia). The participants were randomly assigned to
receive 8 mg or 12 mg twice daily galantamine or placebo for 24 months to see if the drug
slowed progression to dementia. Initial results showed more deaths in those treated with the
drug (13/1026) than with placebo (2/1022) (hazard ratio for death 4.86 (95% confidence
interval 1.76 to 13.40) during the double blind phase of the studies. Causes of death in

patients taking galantamine included sudden death, heart attack, and suicide.

BMJ 2005;330:276 (5 February) %AFO



Unpublished study

(information from JC Belgium)

The galantamine study (for patients with
MCI) was stopped prematurely because
of excess deaths (13 in the galantamine
group versus 1 in the placebo group)

8P,



Do MCl criteria in drug trials accurately identify subjects
with predementia Alzheimer’s disease?

P J Visser, P Scheltens, F R J Verhey

J Neurol Neurosurg Psychiatry 2005;76:1348-1354. doi: 10.1136/jnnp.2004.047720

Condlusions: The diagnosfic accuracy of MCI criteria used in trils for predementia Alzheimer's disease is
low to moderate. Their use may lead fo inclusion of many patients who do not have predementia
Alzheimer's disease or fo exclusion of many who do. Subjects with moderately severe depression should

not be excluded from trials in order not o reduce the sensitiviy.
L.
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SPECIAL ARTICLE

Antiaging Medicine and Mild Cognitive Impairment:

Practice and Policy Issues for Geriatrics

Peter |. Whitehouse, MD, PhD* and Eric T. Juengst, PhD’

(See editorial comments by Dr. William Hazzard on pp 1434-1435).

JAGS  533:1417-1422, 2005
0 20035 by the American Geriatrics Society



SPECIAL ARTICLE

Antiaging Medicine and Mild Cognitive Impairment:
Practice and Policy Issues for Geriatrics
Peter |. Whitehouse, MD, PhD* and Eric T. Juengst, PhD’

(See editorial comments by Dr. William Hazzard on pp 1434-1435).

The label MCI can be criticized as contributing to the
medicalization of cognitive aging; even those who most ar-

has two important implications. It legitimizes medical at-
tention and intervention and, at the same time, stigmatizes
ordinary aspects of living with the shadow of the diseases
they predict.

Alternatively, justifying medical intervention in this
way carries the social and psyvchological cost of labeling
people as unhealthy.*> Moreover, not all diseases are cre-
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SPECIAL ARTICLE

Antiaging Medicine and Mild Cognitive Impairment:
Practice and Policy Issues for Geriatrics
Peter |. Whitehouse, MD, PhD* and Eric T. Juengst, PhD’

(See editorial comments by Dr. William Hazzard on pp 1434-1435).

arbitrary to designate them as pathological.!? Clinicians
and researchers are ambivalent about whether the various
types of MClIs associated with the various types of pro-
oressive dementias are labels, conditions, syndromes, or
diseases. In fact, many argue that there is only one justi-
flable medical reason to use the label: in research studies
targeted to prevent the onset of full-blown AD or another
dementia. MClI is too vague and subjective a term with too
many uncertain effects of people, and it should not be used
clinically.

JAGS  53:1417-1422, 2005
0 2005 by the American Geriatrics Society
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INTERNATIONAL JOURNAL OF GERIATRIC PSYCHIATRY
Int J Geriatr Psychiatry 2004; 19: 151-1609.

Published online in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/gps.1050

Disclosing a diagnosis of dementia: a systematic review

Claire Bamford, Sharon Lamont, Martin Eccles*, Louise Robinson, Carl May and John Bond

Centre for Health Services Research, University of Newcastle-upon-Tyne, UK

Studies of the impact of disclosure indicate both negative and positive consequences of diagnostic disclosure for people with
dementia and their carers.
Conclusions Existing evidence regarding diagnostic disclosure in dementia is both inconsistent and limited with the per-
spectives of people with dementia being largely neglected. This state of knowledge seems at variance with current guidance
about disclosure. Copyright © 2004 John Wiley & Sons, Ltd.

%l
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G.M., donna di 66 anni

Disturbo della memoria a lungo termine in possibile
disturbo dell’'adattamento con umore depresso con
Insonnia

Linfoma non Hodgkin in remissione
Occlusione intestinale da volvolo 20 anni fa

Anamnesi negativa per depressione e positiva per
demenza senile (il nonno paterno e uno zio paterno)
esordita frai 75 e gli 80 anni

an



sopralamedia
lievemerte

sottola meda

moderatamente
sottola meda

limite inferiore
di morma

bassa
prestazione

%o

APPRENDIMENT O

warkeis nEn
warinls

LINGUAGGED

Fradu ZEnE XX MErReRiNaR

Figura Rey recall

o
o
E' .
(¥l
‘0
Y
o
b
(u
w

15 parcle di Rey RI

Token test

&
U
-
o
-
DU
(u i
g
QU
=
w

Fluerea percategone

VISUQD
SPAZIALE |

nolra

Reycopia

FRONTALE

Clock drawing test

=
@
9
g
g
m
e
r
b—






5000 1
S
A
30001 .. ... .
2000 : y c -
30 40 50 o0 " 8

Le linee rappresentano i percentili: 1°, 5°, 25°, 50°, 75°, 95°, 99°

Ippocampo destro

Ippocampo destro

5000 *
------------------- A---------
woof T
)
2000 - ) : : -
| . - = - 80

Le linee rappresentano i percentili: 1°, 5°, 25°, 50°, 75°, 95°, 99°

I[ppocampo sinistro

Ippocampo sinistro



SPECT : riduzione di perfusione nelle regioni temporali, anche
questo reperto suggestivo di una malattia di Alzheimer.

Liquor cefalorachidiano:

tau tot. >1260 pg/ml (v.n. <450), tau fosforilata 295 pg/ml (v.n. <60),
Abetad2 349 pg/ml (v.n. >500), profilo tipico della malattia di
Alzheimer.

Quindi, benche attualmente i sintomi della paziente siano
estremamente lievi e certamente il quadro non si possa definire
quello di una demenza, la futura evoluzione verso una condizione
di questo tipo € molto verosimile.

Per il momento opportuno che prosegua la terapia in atto
(SSRI+vit E).

GM 9 giugno 2005 %AFO



Tabella riassuntiva della Valutazione Neuropsicologica

GM Data 19.10.2005
Punteggio Punteggio Punteggio
Grezzo Corretto Equivalente Cut- off

MMSE * 24/30 26 N 24/30
Ragionamento Astratto non verbale

Matrici di Raven 22 24 ‘ 2 ‘ N | 18
Memoria Verbale a Lungo Termine

Memoria di Prosa 3 3,5 0 P 8

Lista Rey Immediata 37 41 3 N 28.52

Lista Ret Delay 2 3,3 0 P 4.68
Memoria Non Verbale a Lungo Termine

Recall Figura di Rey 0 0 ‘ 0 ‘ P 9.47
Memoria Verbale a Breve Termine

Digit Span 6 625 | 4 | N 3.75
Memoria Non Verbale a Breve Termine

Spatial Span 4 425 | 2 | N 3.75
Linguaggio

Token Test 30 29,75 2 N 26.5

Fluenza per Lettera 37 41 4 N 17

Fluenza per Categoria 25 29 1 L 25
Abilita Prassico-Costruttive

Copia Figura di Rey 28 29,5 ‘ 1 ‘ L 28.88
Attenzione e Funzioni Esecutive

Trial Making Test A 43 23 4 N 93

Trial Making Test B 182 114 3 N 282

Trial Making Test B - A 139 91 2 N 186




GM - 19 ottobre 2005

Terapia:
Exelon cps 1.5 mg una compressa al mattino

ed una alla sera per un mese, po1 proseguire con una
capsula tre volte ad di

8P,



GM - 22 febbraio 2006

Il marito: “va meglio”, malgrado siano 1n corso

accertamenti per un possibile risveglio del LNH.

MMSE: 29/30
Test oggett1 nascosti: 2/3

Terapia: Exelon 4.5 mg 1+1 al di



Tabella riassuntiva della Valutazione Neuropsicologica

Cognome e Nome G.M. Data 03.05.2006
“orens | Conetts | Eaumveteme | CUE O

MMSE 24/30 22 24/30
Ragionamento Astratto non verbale
Matrici di Raven 23 25 2 N 18
Memoria Verbale a Lungo Termine
Memoria di Prosa 5,5 6 0 P 8
Memoria Non Verbale a Lungo Termine
Recall Figura di Rey 2 6,75 0 P 9.47
Memoria Verbale a Breve Termine
Digit Span 5 5,25 4 N 3.75




Cognome e Nome G.M. Data 03.05.2006
Memoria Non Verbale a Breve Termine
Spatial Span 4 4,25 N 3.75
Linguaggio
Token Test 30,5 30,25 N 26.5
Fluenza per Lettera 29 33 N 17
Fluenza per Categoria 29 33 N 25
Abilita Prassico-Costruttive
Copia Figura di Rey 25 26,5 P 28.88
Attenzione e Funzioni Esecutive
Trial Making Test A 32 12 N 93
Trial Making Test B 134 66 N 282
Trial Making Test B - A 102 54 N 186

N: Nella norma
P: Patologico
L: al limite inferiore della norma




Brescia, 8 giugno 2006

Sig. G.M.

Lieve decadimento cognitivo di natura amnesica (su
base degenerativa).

S1 consiglia:

Exelon 6 mg 1+1aldi

Ebixa cpr 10 mg 1/2 al mattino per una
settimana, po1 proseguire con 1/2 +1/2 al di per una
settimana, po1 proseguire con 1+1/2 al di per una
settimana, po1 proseguire con 1+1/die.




Cognome e Nome G.M. Data 7.6.2007
Punteggio Punteggio Punteggio
Grezzo Corretto Equivalente Cut- off

MMSE * 23/30 21 P | 24/30
Ragionamento Astratto non verbale
Matrici di Raven 24/36 26 2 N 18
Memoria Verbale a Lungo Termine
Memoria di Prosa 6/28 6,5 0 P 8
Memoria Non Verbale a Lungo
Termine
Recall Figura di Rey 1/36 4,5 0 P 9.47
Memoria Verbale a Breve Termine
Digit Span 5 5,25 4 N 3.75
Memoria Non Verbale a Breve
Termine
Spatial Span 4 4,25 2 N 3.75




Cognome e Nome G.M. Data 7.6.2007
Punteggio Punteggio Punteggio

Grezzo Corretto Equivalente Cut- off
Linguaggio
Token Test 32/36 31,75 N 26.5
Fluenza per Lettera 30 34 4 N 17
Fluenza per Categoria 26 30 N 25
Abilita Prassico-Costruttive
Copia Figura di Rey 31/36 31,75 3 N 28.88
Attenzione e Funzioni Esecutive
Trial Making Test A 32 12 4 93
Trial Making Test B 249 181 282
Trial Making Test B - A 217 169 1 186

N: Nella norma

P: Patologico

L: al limite inferiore della norma
NS: non somministrabile




Brescia, 12 febbraio 2008
Sig.ra G.M.

Lieve decadimento cognitivo di natura amnesica (su

base degenerativa).
MMSE: 24/30

S1 consiglia:
Exelon 6 mg 1+1aldi
Ebixa cpr 10 mg una al mattino ed una alla sera



Brescia, 2 ottobre 2008
Sig.ra G.M.

Lieve decadimento cognitivo di natura amnesica (su

base degenerativa).
MMSE: 25/30

S1 consiglia:
Exelon 4.6 mg uno al di
Ebixa cpr 10 mg una al mattino ed una alla sera



Cognome e Nome G.M. Data 2.10.2008
Punteggio Punteggio Punteggio

Grezzo Corretto Equivalente Cut- off
MMSE * 25/30 23 P | 24130
Ragionamento Astratto non verbale
Matrici di Raven 22/36 29 2 N 18
Memoria Verbale a Lungo Termine
Memoria di Prosa 7/28 7,5 0 P 8
Memoria Non Verbale a Lungo
Termine
Recall Figura di Rey 0.5/36 6,5 0 P 9.47
Memoria Verbale a Breve Termine
Digit Span 4 4,25 2 N 3.75
Memoria Non Verbale a Breve
Termine
Spatial Span 4 4,25 2 N 3.75




Cognome e Nome G.M. Data 2.10.2008
Punteggio Punteggio Punteggio

Grezzo Corretto Equivalente Cut- off
Linguaggio
Token Test 32.5/36 32,5 N 26.5
Fluenza per Lettera 22 26 N 17
Fluenza per Categoria 19 23 0 N 25
Abilita Prassico-Costruttive
Copia Figura di Rey 19.5/36 20,75 3 P 28.88
Attenzione e Funzioni Esecutive
Trial Making Test A 49 26 4 93
Trial Making Test B 325 247 282
Trial Making Test B - A 276 221 0 186

N: Nella norma

P: Patologico

L: al limite inferiore della norma
NS: non somministrabile




G.M.

15 aprile 2009 - MMSE: 21/30 (apatia marcata;
se sollecitata autonoma)

30 giugno 2009 - MMSE: 24/30 (autonoma)
28 ottobre 2009 - MMSE: 19/30 (IADL: 4/8 f.p.)
[ febbraio 2010 - MMSE: 18/30
1 settembre 2010 - MMSE: 21/30 (IADL: 6/8 f.p.)

T: EXELON cer. 9.5 mg, EBIXA cpr 20mg,
Citalopram gtt. 15 al di.



“Sapessi tu quant1 mulini, a guardar
meglio sono veramente giganti;
quante lucciole sono veramente

lanterne!”

G. Bufalino: Quo pro quo.
Bompiani, Milano, 1991, p.48
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Panel: Prediction of AD conversion in people with MCI (longitudinal studies)

Cognitive tests

Episodic memory
Delayed word-list recall (sensitivity 75-85%, specificity 80%)*
Delayed story recall
Associative learning’

Semantic memory
Category fluency (sensitivity 70-75%, specificity 65-70%)°
Knowledge of famous faces’

Mental speed (sensitivity 70-75%, specificity 65-70%)’

Structural neuroimaging

MRIvolumetry®*® (ERC, HC; sensitivity 50%, specificity 90%, accuracy 81%)
Visual rating scale (MTL atrophy; sensitivity 70-78%, specificity 68-90%)"!
Brain atrophy rates (HC, ERC, ventricular volume)*

Diffusion-weighted MRI (apparent diffusion coefficient)"

Lancet Neurol 2005: 4: §76-79



Functional neuroimaging

SPECT (blood flow at cingulate, left frontal regions; sensitivity 80%, specificity 80%)>*
PET (glucose metabolism in temporoparietal region; accuracy 75%)"*°

fMRI (recruitment of larger extent of right parahippocampal gyrus during encoding)”

Other tests
EEG (alpha, beta, and theta activities; accuracy 85%)*

CSF total-tau concentration (sensitivity 90%, specificity 100%)" -
CSF phosphorylated-tau concentration***

Combined tests

Memory tests and imaging
Delayed recall and MTL atrophy (sensitivity 50%, specificity 90%)°
Block design and PET"

Neuroimaging (SPECT and MRI volumetry)**

CSF-tau and SPECT (sensitivity 89%, specificity 90%)** -

Lancet Neurol 2005: 4: §76-79



The diagnostic value of cerebrospinal fluid
Tau protein in dementing and

nondementing neurospychiatric disorders
Paraskevas et al.: J.Geriatr.Psychiatry Neurol 2005;18:163-173

... offer significant additional information
over that of clinical criteria of AD, for the
discrimination of AD from normal aging,
depression, synucleinopathy, and possibly
vascular dementia. However, for the
differential diagnosis from FTD, CBGD ...

40,



Heterogeneity of Brain Glucose Metabolism
in Mild Cognitive Impairment and Clinical

Progression to AD
Anchisi et al., Arch.Neurol. 2005;62:1728-1733

These data provide evidence for clinical and
functional heterogeneity among subjects with
aMCI and suggest that FDG-PET findings
combined with memory scores may be useful in
predicting short-term conversion to AD
40,
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W Research criteria for the diagnosis of Alzheimer’s disease:
revising the NINCDS-ADRDA criteria
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Lancet Neurol 2007: 6:734-46 Panel 2: Diagnostic criteria for AD

Fublijh;dgo;']i? Probable AD: A plus one or more supportive features B, C, D, or E
L L ’
DOI10.1016/51474- Core dingnostic criteri

4422(07 7017 8-3

following features:
1. Gradual and progressive change in memory function reported by patients or
informants over more than & months
2. Objective evidence of significantly impaired episodic memaory on testing: this
generally consists of recall deficit that does not improve significantly or does not
normalise with cueing or recognition testing and after effective encoding of
information has been previously controlled
3. The episodic memory impairment can be isolated or associated with other cognitive
changes at the onset of AD or as AD advances

1 A. Presence of a@early and significant episodic memaory im@at includes the

portive features

2 ex, amygdala evidenced on MElwith
qualitative ratings wsing visual scoring (referenced towell characterised population
with age norms) or quantitative volumetry of regions of interest (referenced towell
characterised population with age norms)
C. Abnormal cerebrospimaEsabiormme:
Low amyloid BH, concentrations, increased total taw concentrations, 9y increased
'p‘l T T =

s 0 ) iy & -

e ek eeesakaclin the future
D. Specific pattern on functional neuroimaging with PET
» Re terrrtrri poral parietal regions
» Otherwell validated ligands, including those that foreseeably will emerge such as
Fittsburg compound B or FDDMNP
E. Proven AD autosomal dominant mutation within the immediate family

> W



NEUROLOGICAL REVIEW

SECTION EDITOR: DAVID E. PLEASURE, MD

Mild Cognitive Impairment

Ten Years Later

Ronald C. Petersen, PhD, MD; Rosebud O. Roberts, MB, ChB; David S. Knopman, MD; Bradley F. Boeve, MD;
Yonas E. Geda, MD; Robert J. Ivnik, PhD; Glenn E. Smith, PhD; Clifford R. Jack Jr, MD

n the past 10 years, there has been a virtual explosion in the literature concerning the con-

struct of mild cognitive impairment. The interest in this topic demonstrates the increasing

emphasis on the identification of the earliest features of cognitive disorders such as Alz-

heimer disease and other dementias. Mild cognitive impairment represents the earliest clini-

cal features of these conditions and, hence, has become a focus of clinical, epidemiologic, neuro-

imaging, biomarker, neuropathological, disease mechanism, and clinical trials research. This review
summarizes the progress that has been made while also recognizing the challenges that remain.

Arch Neurol. 2009;66(12):1447-1455
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Figure 1. The number of publications with “mild cognitive impairment” in the title or abstract from 1990 through 2008.
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Figure 2. Current flowchart for

e diagnosis of mild cognitive impairment

(MCI) and its subtypes.'® Reprinted with permission from Blackwell

Publishing.
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Figure 3. Presumed outcome of the subtypes of mild cognitive impairment
(MCI) when combined with the presumed pathogenesis. Adapted from
Petersen.? Reprinted with permission from Oxford University Press, Inc.

AD indicates Alzheimer disease; Depr, depression; DLB, dementia with Lewy
bodies; FTD, frontotemporal dementia; and VaD, vascular dementia.



Abnormal Neuronal injury
*(CSF1
« 18FDG PET

Amyloid ——»
« Amyloid imaging
* CSF AB

Neurodegeneration
* MR

Cognitively Normal MCI Dementia
Clinical Disease Stage

Figure 4. Hypothetical temporal ordering of neuropathological processes in
the course of Alzheimer disease and corresponding imaging and biomarker
measures. AB indicates amyloid B; CSF, cerebrospinal fluid; "*FDG PET,
fludeoxyglucose F 18—positron emission tomography; MCI, mild cognitive
impairment; and MRI, magnetic resonance imaging.



Alzheimer’s disease: progress in prediction

Ronald C Petersen

Alzheimer's Disease Research Center, Mayo Clinic College of
Medicine, Rochester, MN, USA

peterd@mayo.edu

www.thelancet.com/neurology Vol 9 January 2010



Abnormal

Levels

Mormal

— A, concentrations in CSF
—— AP imaging

— FDG-PET

—— Hippocampal volume by MRI
—— Tawu concentrations in CSF
—— Cognitive performance

— Function (ADL)

\

Presy mptomatic

Time

Dementia

Figure: Hypothetical progression of pathological and clinical events that lead to Alzheimer's disease, as
detected by use of different imaging techniques, functional measures, or biomarkers

Increases in the extent of pathological abnormality are shown for each imaging measure and biomarker.
ADL=activities of daily living. EMCl=early MCl. FDG-PET=*F-fluorodeoxyglucose PET. LMCl=late MCI.

www.thelancet.com/nevrclogy Vol 9 January 2010



Personal View I

Hypothetical model of dynamic biomarkers of the
Alzheimer’s pathological cascade

Clifford R Jack Jr, David S Knopman, William | Jagust, Leslie M Shaw, Paul 5 Aisen, Michael W Weiner, Ronald C Petersen, John Q Trojanowski

Lancet Newrdl 2010: 9: 115-28



Figure 1: lllustration of biomarker staging of Alzheimer’s disease

Three elderly individuals are placed in order from left to right by use of our proposed biomarker staging scheme.
(A) A cognitively normal individual with no evidence of A on PET amyloid imaging with PiB and no evidence of
atrophy on MRI. (B) A cognitively normal individual who has no evidence of neurodegenerative atrophy on MRI,
but has significant AP deposition on PET amyloid imaging. (B) An individual who has dementia and a clinical
diagnosis of Alzheimer’s disease, a positive PET amyloid imaging study, and neurodegenerative atrophy on MRI.
AB=B-amyloid. PiB=Pittsburgh compound B.
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Figure 2: Dynamic biomarkers of the Alzheimer’s pathological cascade

AB isidentified by CSF AB,, or PET amyloid imaging. Tau-mediated neuronal injury and dysfunction is identified by
CSF tau or fluorodeoxyglucose-PET. Brain structure is measured by use of structural MRI. AB=B-amyloid. MCl=mild
cognitive impairment.
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Figure 3: Staging Alzheimer's disease with dynamic biomarkers

Disease stage based on biomarkers is described by the magnitude of the biomarker abnormality and its rate of
change at a given point in time (t). This is illustrated by the following terms: A(t)=magnitude of the AP plaque
biomarker at time t; S%(t)=slope of the AP plague function at time t; N(t)=tau-mediated neuron injury at time t;
S¥(t)=slope of N(t); M(t)=MRI at time t; S¥(t)=slope of M(t). Ap=p-amyloid.



Abnormal &4 FDG-PET

— Posterior cingulate
— Lateral temporal
— Frontal
Structural MRI
— Medial temporal
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—— Frontal

Biomarker magnitude

Normal

Disease stage

Figure 4: Anatomical imaging information

For simplicity in other figures, imaging biomarkers have been shown as individual curves. However, anatomical
variation exists in the time courses within each imaging mode. For example, in FDG-PET, one would expect
abnormalities to appear in the following order: precuneus/posterior cingulate, lateral temporal, and frontal lobe
much later. Similarly, in structural MRI, one would expect abnormalities to appear in the following order: medial
temporal, lateral temporal, and frontal lobe later. FGD=fluorodeoxyglucose.
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CSF Biomarkers and Incipient Alzheimer Disease
in Patients With Mild Cognitive Impairment
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Context Small single-center studies have shown that cerebrospinal fluid {(C5F) bio-
markers may be useful to identify incipient Akzheimer disease (AD) in patients with
mild cognitive impairment (MCI), but large-scale multicenter studies have not been
conducted.

Ob)ectlve To determine the diagnostic accuracy of C5F B-amyloid, s, (AB42), total
tau protein (T-tau), and tau phosphorylated at position threonine 181 (P -tau) for pre-
dicting incipient AD in patients with MCL.

Deslgn, Setting, and Partlclpants The study had 2 parts: a cross-sectional study
involving patients with AD and controls to identify cut points, followed by a prospec-
tive cohort study invelving patients with MCl, conducted 1990-2007. A total of 750
individuals with MCl, 529 with AD, and 304 controls were recruited by 12 centers in
Europe and the United States. Individuals with MCl were followed up for at least 2
years or until symptoms had progressed to clinical dementia.

Maln Outcome Measures Sensitivity, specificity, positive and negative likelihood
ratios (LRs) of CSF AR42, T-tau, and P-tau for identifying incipient AD.

Results During follow-up, 271 participants with MCI were diagnosed with AD and
59 with other dementias. The AB42 assay in particular had considerable intersite vari-
ability. Patients who developed AD had lower median AR42 (356; range, 96-1075
ng/L) and higher P-tau (81; range, 15-183 ng/L) and T-tau {582; range, 83-2174 ng/L)
levels than MC patients who did not develop AD during follow-up (579; range, 121-
1420 ng/L for AR42; 53; range, 15-163 ng/L for P-tau; and 294; range, 31-2483 ng/L
for T-tau, P<.001). The area under the receiver operating characteristic curve was
0.78 (95% confidence interval [C1], 0.75-0.82) for Ag42, 0.76 (95% CI, 0.72-0.80)
for P-tau, and 0.79 (95% Cl, 0.76-0.83) for T-tau. Cut-offs with sensitivity set to 85%
were defined in the AD and control groups and tested in the MCI group, where the
combination of AR42/P-tau ratio and T-tau identified incipient AD with a sensitivity
of 83% (95% Cl, 78%-88%), specificity 72% (95% Cl, 68%-76%), positive LR, 3.0
(95% CI, 2.5-3.4), and negative LR, 0.24 (95% Cl, 0.21-0.28). The paositive predic-
tive value was 62% and the negative predictive value was 88%.

Concluslons This multicenter study found that CSF Ap42, T-tau, and P-tau identify
incipient AD with good accuracy, but less accurately than reported from single-center
studies. Intersite assay variability highlights a need for standardization of analytical tech-
niques and clinical procedures.

JAMA, 20009,302 1385303 W L COm

Bengt Winblad, MD, PhDy

Kaj Blennow, MD, PhD

tangles consisting of the protein tavand  mens will be developed raise a need for
extracellular deposits of synaptotoxic methods enabling early diagnosis.**
B-amvloid (AB) peptides in fibril strue-  Treatments would need to be initiated



- EDITORIALS Editoriak rapresant the opinions
of the authors and JAA 4 and

not those of the American Medical Association.

Use of Alzheimer Disease Biomarkers
Potentially Yes for Clinical Trials but Not Yet for Clinical Practice

) e o T _ . .
Ronald C. Petersen. FRD. MD M:Ltlss-.ﬂn.;tﬂ] |.'I.£.'{'l EE[L;"*FJIL‘:SI'_"d.[‘dLI‘ﬂr'!.llZ! llL‘"i.ll'.I]:?'S-Lu'.lll'.ll.]L"ﬁl.].I'IIL‘-"ﬂr
ever, the investigators combined clinical data from 12 differ-
ent memory disorders centers, using differentinstruments and

John ). Trojanowski, MD, PhD

See also p 285.

436 JAMA, July 22029 2009—Wol 302, Mo, 4 (Reprinted)
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Diagnosi delle demenze

MCI Demenza lieve-moderata Demenza severa
MMSE > 26: CDR 0.5 MMSE > 16; CDR < 2 MMSE < 15; CDR > 3

Valutazione nps Valutazione nps breve Valutazione nps di
+ + base
RM cerebrale TC encefalica con studio +
+ del lobo temporale TC encefalica con
PET/SPECT cerebrale mesiale e della vascolarita studio della
+ sottocorticale vascolarita
Rachicentesi sottocorticale

Se sospetto di FTD: SPECT cerebrale
Se sospetto di LBD: SPECT con DATSCAN



Istituto Sacro Quore
Fatebenefratelli

Ore Costi SN Costi
ricerca

Segreteria/case management 10e 30 min  --- Sl
Valutazione clinica 4e30min - S
Valutazione nps 2 Sl
Acquisizione® ed elaborazione ** 6e 20 min  SI* Sl **
dati Neuroimaging
Elaborazione dati Neurobiologici 1 --- Sl
(apoE, tau e abeta 42)
Tempo totale 24 e 20 min
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Medial temporal-lobe Atrophy score =2 on left or right
atrophy on MRI scan hippocampus on visual rating

scaleof Scheltens et al. [22].

[n each hippocampus, atrophy

is rated O to 1 for normal, 2 for mild.
3 for moderate. and 4 for severe.

Cortical hypometabolism Score of 8/36 or higher on visual
18 - : . .
on "F-FDG PET rating scale assessing metabolism

in si1x bilateral brain areas (frontal,
temporal pole, medial temporal,
superior parietal, inferior parietal,
and posterior cingulate). For each
area. glucose metabolism 1s rated
as 0 for normal, 0.5 for uncertain,
| for mild, 2 for moderate, and 3 for
severe (see Fig. 1).

CSF biomarkers AB1-42 < 500 pg/mL and total
tau =450 pg/mL mn 51-70-ycar-old
subjects, and =500 in 71-93-year-old
subjects (see Sjogren et al., 2001 [23]).
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Table 1 Baseline features of 90 MCI patients by conversion status

MCI-NC MCI-AD MCI-nAD P
n=>51 n=24 n=15
Sociodemographics
Age 709+ 7.1 T72.2+171 T30+ 7.1 0.57
Sex (female) 28 (55%) 17 (71%) 8 (53%) 038
Education 77 £36 B 46 T3 £40 0.39
Follow-up (months) 265 £ 16 21.5 £ 102 19.1 £ 89 0.12
Cognitive and mental features
Mini Mental State examination 263 £ 1.9 6416 255+ 1.9 0.24
Bnef symptom inventory, depression 104 = 1.07 0.87 = 0.85 091 £ (.88 077
Brief symptom inventory, anxiety 0.90 £+ 0.84 0.49 £ 0.60 0.63 £+ (.61 011
Vascular nsk factors and diseases
Hypertension 27 (53%) 10 (425) 10 (67%) 031
Heart discase 11 (22%) 3(13%) 2(13%) 0.56
Diabetes 8(16%) 1 (4%) 1 (7%) 020
Hypercholesterolemia 14 (28%) 5(21%) 6 (40%) 043
ARWMC scale 4.1 £ 4.4 0x31 65 £ 54 0.06
Genetic features
APOE2 carriers 446 (9%) W24 (0%) 1/13 (8%) 0.34
APOE3 carriers 41 (89%) 23 (96%) 13 (100%) 032
APOE4 carriers 19 (419 14 (58%) 2(15%) 0.04
Neuropsychological features
Memaory
Story recall 6.1 £ 3.3 55+ 31 58 2.0 0.73
AVLT, immediate recall 19+ 15 LEx£ 1.3 1.7+14 0.89
AVLT, delayed recall 14+ 1.5 L4 +12 1.7+ 1.8 0.79
Rey-Osterneth Complex Figure, recall 106 £ 4.5 84 £+ 36 11.8 £ 5.0 0.05
Language
Fluency, phonetic 281 £ 7.3 MOz 04 221 £ 10.2 0.03
Fluency, semantic REK =R | W6HE56 204 £ 9.1 0.03
Token test 306 £2.9 623 287 £ 32 0.07
Constructional and visuo-spatial abilities
Rey-Osterneth Complex Figure, copy 26.8 £ 8.0 241 £ 98 232+ 84 026
Clock drawing test 0L 1.2 A0 13 29+ 17 099
Attention and executive functions
Trail-making test A 67.0 £ 61.3 66.8 + B4.6 844 £ 55.8 0.66
Trail-making test B 2081 £ 1956 2796 = 2004 3547 £ 2014 0.50
Trail-making test B-A 2273 £ 1529 4.2 + 1609 2620 £ 1545 0.53
MNon-verbal reasoning
Raven test 240 £ 55 43£52 232 £ 66 0.84




Tahble 2 Bascline marker features of 90 MCI patients by conversion status

MCI-NC

MCI-AD

MCI-nAD

r
n =5l n=24 n=15
Interval vanables
Magnetic resonance n = 50 n=212 n=14
Hippocampal volume (pl) 2,157 + 329 1971 £ 315 2,079 + 519 0.14
Cercbrospinal fluid n=23 n=20 n=14
Tau (pg/ml}) 349 L+ [HE* 680 + 262%5 375 + 183° <0005
Abetad? (pgfml) 565 £+ 246% 407 + 119%5 725 + 217° <0005
Tau/Abetad? ratio 074 £ 051%* 1.84 + 0.99%5 0.58 + 0.46° =005
P-tau (pz/ml) 67 = 28¥ 97 + 36%° 51 + 2(F =1.0005
18F-FD; PET n =148 n=14 n==t
fSUM SCOTe 23.593 + 18,607 31,973 + 32852 27483 + 23,178 0.66
Dichotomous varables
Medial temporal lobe atrophy O (18%)%* 12 (35%:)* 4 (29%) 0.007
Abnormal cercbrospinal fluid 4 (13%)* 12 (609)** 1 (7% =005
Abnormal 18F-FDG PET 13 (72%) 11 {79%) 4 (67%) 0.584

MCI-NC, MCI not converted; MCIL-AD, MCI converted to AD; MCI-nAD, MCI converted to non-AD dementias
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A Serum Protein—-Based Algorithm for the Detection
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Objective: To develop an algorithm that separates pa-
tients with Alzheimer disease (AD) from controls.

Design: Longitudinal case-control study.

Setting: The Texas Alzheimer's Research Consortium
project.

Patients: We analyzed serum protein—based multiplex
biomarker data from 197 patients diagnosed with AD and
203 controls.

Main Outcome Measvure: The total sample was ran-
domized equally into training and test sets and random
forest methods were applied to the training set to create
a biomarker risk score.

Results: The biomarker risk score had a sensitivity and
specificity of 0.80 and 0.91, respectively, and an area un-

der the curve of 0.91 in detecting AD. When age, sex,
education, and APOE status were added to the algo-

rithm, the sensitivity, specificity, and area under the curve
were 0.94, 0.84, and 0.95, respectively.

Conclusions: These initial data suggest that serum pro-
tein-based biomarkers can be combined with clinical in-
formation to accurately classify AD. A disproportionate
number of inflammatory and vascular markers were
weighted most heavily in the analyses. Additionally, these
markers consistently distinguished cases from controls
in significant analysis of microarray, logistic regression,
and Wilcoxon analyses, suggesting the existence of an
inflammatory-related endophenotype of AD that may pro-
vide targeted therapeutic opportunities for this subset of
patients.

Arch Neurol. 2010:67(9):1077-1081
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History of DLB

In 1996, a consortium of scientists initially proposed
diagnostic guidelines (McKeith et al., Neurology
1996;47:1113-1124).

Second revision: McKeith et al., Neurology 1999; 53:902-
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WOORK IN PROGRESS
DSM-5
Delirium, Dementia, Amnestic, and Other Cognitive
Disorders
Please see the

This proposal 1s still under deliberation.
While they welcome comments and suggestions on any and all
aspects of the proposal, they are particularly interested in
obtaining input regarding the following issues:

1) Removing the term “Dementia” and adding “Major Neurocognitive
Disorders”,
2) Adding a category of “Minor Neurocognitive Disorders”,

3) Categorizing behavioral disturbances, particularly the syndromes of psychosis and depression, associated with Neurocognitive Disorders, and
4) Selecting specific domains as well as measures of severity of cognitive functional impairment


http://www.dsm5.org/Proposed Revision Attachments/APA Neurocognitive Disorders Proposal for DSM-5.pdf
http://www.dsm5.org/Proposed Revision Attachments/APA Neurocognitive Disorders Proposal for DSM-5.pdf
http://www.dsm5.org/Proposed Revision Attachments/APA Neurocognitive Disorders Proposal for DSM-5.pdf

Neurocognitive Disorders
The Neurocognitive Disorders Work Group 1s chaired by Dilip V.
Jeste, M.D. Its members and disorders of study are listed below.

Members

Ronald, Petersen, Ph.D., M.D.



Minor Neurocognitive Disorder

A. Evidence of minor cognitive decline from a previous level of
performance in one or more of the domains outlined above based
on:

1. Reports by the patient or a knowledgeable informant, or
observation by the clinician, of minor levels of decline 1n specific
abilities as outlined for the specific domains above. Typically these
will involve greater difficulty performing these tasks, or the use of
compensatory strategies.

AND

2. Mild deficits on objective cognitive assessment (typically 1 to 2.0 SD below the mean [or in the 2.5th to 16th
percentile] of an appropriate reference population (i.e., age, gender, education, premorbid intellect, and culturally
adjusted). When serial measurements are available, a significant (e.g., 0.5 SD) decline from the patient’s own
baseline would serve as more definitive evidence of decline.

B. The cognitive deficits are not sufficient to interfere with independence (Instrumental Activities of Daily Living are
preserved), but greater effort and compensatory strategies may be required to maintain independence.

C. The cognitive deficits do not occur exclusively in the context of a delirium.

D. The cognitive deficits are not wholly or primarily attributable to another Axis I disorder (e.g., Major Depressive
Disorder, Schizophrenia).





