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Acta Neurol (Napoli). 1992 Apr;14(2):117-26.
Effectiveness of oxiracetam therapy in the treatment of cognitive deficiencies
secondary to primary degenerative dementia.
Rozzini R, Zanetti O, Bianchetti A.
Department of General Medicine, Ospedale S. Opsola, Brescia.

The effectiveness of oxiracetam (1600 mg/day) vs placebo was assessed in a
group of 96 out-patients suffering from cognitive disorders secondary to primary
degenerative dementia. The study, performed in double-blind, lasted 26 weeks
and is expected to be continued in open conditions until a whole year of
treatment is completed. The assessment of the results obtained at 6 months
was carried out following both the methodology based on neuropsychological
tests and scales, and the study of the simple reaction time by any of a
computerised portable tachystoscope.

The patients treated with oxiracetam showed a statistically significant
improvement of cognitive function and simple reaction time. No significant
variations in the scores of the tests used were observed in the placebo group.
The patients themselves appeared in favour of oxiracetam. The drug tolerability
proved to be very good for the whole duration of the treatment. The authors
believe that oxiracetam favourably acts on the symptoms of senile cerebral
deterioration and can improve the capability of information processing, as
suggested by the better performances obtained at the reaction time tests.
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Hypergraphia and brain damage
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We wish to comment on the paper by - Cees Cr i 2',653‘:;{/:-;_,@;;&
Imamura er al' on hypergraphia and brain A _ e

damage, to show that hypergraphia can also
be an uncommon symptom of a dementia
of frontal type.

- . ; r e -
A 60 vear old policeman with a positve Lfi et {jf_{’ ?‘”ﬁﬁ'& Ce.

family history for dementia came to our ;ﬂﬁ?ﬁ,‘—;fié e

artention in 1991 with a severe cognitive _ ﬂﬁggzggﬂ,fffﬁ;;ﬂ i

impairment. He first had difficulty in draw-
ing schemes of car accidents nine years pre-

viously, and this was soon followed by o e ——_
personality and behaviour disturbances = --"MM— _
such as disinhibition, aggressive behaviour, P M——rﬂ—‘f’z—
impulsivity, emotional lability. The follow- . T C:’__&.?/‘

ing few vears he developed word finding < & W
problems, gluttony, ritualistic behaviour, = S— ,____,..--s'—'-'-"ﬂ—"'“ﬁ

hoarding of objects, decreased speech out-
put, verbal stereotypes, paraphasias and
mild memory loss. In 1987 the patient

could stll drive his own car without getting Figure Three examples of the patient’s writing production, arranged in chronological order from top
lost and the other main activities of daily (ar the beginming of the symptom), centre (about six months after), to bortom (about one and a half
. X vears after). Black marks outline right and left page margins,

living were only mildly affected.

In 1986 he started compulsively writing

his own signature filling some 1500 sheets - - -
of paper in about one and a half years. He Qur case shows that hypergraphia may be

could write for hours without getting tired. 20 UNCOMMON cm'.lnpulsiue symptom of a
At the beginning of this symptom he could frontal type dementia.

spontaneously write meaningful sentences, GIOVANNI B FRISONI
with a neat handwriting. His handwriting, ALBERTO SCURATTI
which was inattentive to the left, became NG%MCW
Prog endnl-::lrc]}r caftlcszﬁg}md nlu;'l:rmmgl}‘ Alzheimer’s Dhsease Care Unit,
Unr e Over mme 5 UTY 15 wnung =
finally stopped late in 1987, about one and el S Core e
half years after the beginning of the symp-

tom.

J Neurol Neurosurg Psychiatry. 1993 May;56(5):576-7.
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Delusions in Alzheimer’s disease and
multi-infarct dementia

Binetti G, Bianchetti A, Padovani A, Lenzi G, De Leo D, Trabucchi M. G.Binetti'. A. Bianchetti’, A. Padovani®,
Delusions in Alzheimer's disease and multi-infarct dementia. G.Lenzi’, D. De Leo?, M. Trabucchi®
Acta Neurol Scand 1993: 88: 3-9. ® Munksgaard 1993. ‘ ' Atheimer's Disesse Care Unit, S. Cuare

25 % . g e oo Fatebenefrateli” Hospital, * Geriatric Research
Neuropsychiatric symptoms such as delusions and misideatifications have Group, Brescia, ? Department of Neurological

been reported in dementia ranging from 10% to 73% in Alzheimer's disease Sciences, University of Rome, Italy
(AD) patients and up to 40% in multi-infarct dementia (MID) patients.
The aim of this study was to investigate in 61 AD and 31 MID patients both
the frequency and the content of delusions during the course of illness

and to evaluate the relationship between these and both functional and mental
decline. The results indicated that delusion experiences had occurred in
45%, of AD patients and in 38% of MID patients, occurring most frequently
during the first year of illness. Patients who experienced psychiatric
symptoms showed higher mini mental state examination scores and were
less impaired in functional disability measures. With regard to the content, Key words: delusions; dementia.

no significant differences were observed between AD and MID patients; Giuliano Binets, “'S. Cuore Fatebenefratelli”
337, of psychotic symptoms were found to be paranoid delusions while 479, Hospital, Via Pilastroni, 4, 25123 Brescia, Italy
were misidentification delusions. Accepted for publication January 14, 1993
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Original Research Article

Dementia 1995:6:108-112

Predictors of Mortality and
Institutionalization in Alzheimer
Disease Patients 1 Year after
Discharge from an Alzheimer
Dementia Unit

I N o R

Abstract

Several factors have been reportad o predict death and institutionalization in
demented patients, even if the results of the studies are often conflicting. We
conducted a study on a group of 36 consecutive noninstitutionalized prooable
Alzheimer disease (AD) patients. to evaluarte clinical and social facrors pre-
dicting mortality and institutionalization 1 vear after dischargs from the Alz.
beimer Dementia Unit at ‘Sacro Cucre Fatebenefratzlli’ Hospital. Brescia, [ta-
Iv. The 1-vear mortality rate was 13.9% and the -year rate of admission 0 a
nursing home was 34%. Our data indicate that the number of lost functions on
the Activity of Daily Living scale is the most important predictor ot short-tern:
mortality. independently of the dagree of cognitive impairment. the duration
of the dementia, the age of the patienis and the number of chronic diseases,
Qur data also demonstrate that, in a short period of observation, behavioral
disturbances (and in particular insomnia) and avatlability of social services
play a major role in the decision to institutionalize AD patients.
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SHORT REPORT

Executive dysfunction in early Alzheimer’s disease

G Binerti, E Magni, A Padovani, S F Cappa, A Biancherti, M Trabucchi

Disorders of Visual and Spatial
Perception in the Early Stage of
Alzheimer’s Disease

G. BINETTIL,»* S. F. CAPPA*, E. MAGNI,* A. PADOVANL’
A. BIANCHETTI,” AND M. TRABUCCHI*

* Alzheimer’ Disease Unit, Istituzo S. Cuore Fatebenefratelli, Brescia, Italy
* Deparsment of Neurology, University of Brescia, Italy

Neuropsychology. 1998 Jan;12(1):29-33.
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Mini-mentai staie examination: a normative study
in ltalian elderly population

<. Magni, G Binetti, A. Bianchetti, R. Rozzini and M. Trabucchi

Cerigiric Research Group. Via Romanina 1, 25123 Brescia, and Alzheimer's Diseass Unit. S.Cuore
Hospital Via Pilastroni 5, 25124 Erascia, llaly

Coarrespondence to: €. Magni at above address.

The Migi-Mental State Examinatdon {YGVISE), a brief test to assess cognmitive status, is heavily influsnced by age and
education. It was adwiagistered to 1019 clderly subjects (aged 6539 years) livicg in three different Italian cides. A statistical
non-linear regression model was bullt up in order to obtain adjustment cocfficients to reduce the influence of demographic
variables on the MMSE raw scores. Age and educadonal level were sigaificantly and independently associated with the
MDISE score. Results of 2 multiple linear regression with transformation of age and education provided adjusrment
cocflicients of the MMSE raw scores. Data from this study will ameliorate the overall rellability of MMSE as 1 sercening
test for coguidve impalrment in clderly people.

Kewwvords: Mini-Mental State Examinaticn = Normative study — Elderly subjects -~ Dementa
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DETERMINANTS OF DISABILITY IN
ALZHEIMER'’S DISEASE

ORAZIO ZANETTI, ANGELO BIANCH.ETTI AND GIOVANNI B. FRISONI
Alzheimer's Dementia Care Unit, 'S. Cuore-Fatebenefratelli’ Institute, Brescia, Italy

RENZO ROZZINI
Geriatric Research Group, Brescia, Italy

MARCO TRABUCCHI
IT University of Rome, Italy

SUMMARY

The aim of the study is to evaluate risk factors of disability in a population of 64 patients affected by Alzheimer's
disease. The subjects were consecutively recruited at the day hospital service of an Alzheimer’s dementia care
unit. The associations between activities of daily living and age, cognitive status, affective status, cognitive symptoms
duration and number of diseases were evaluated within a multidimensional assessment programme. Cognitive per-
formance, as detected by the Mini-Mental Status Examination, was the main independent predictor of disability;
other independent predictors of disability were age and cognitive disease duration. Number of diseases—physical
and mental—and self-rated depression scores were not independently associated with disability. It is concluded
that, in a population of Alzheimer’s patients, cognitive impairment has a high impact on the actiology of disability,
but other variables such as age and disease duration should be taken into account. It is also suggested that cognitive
performance is the most important indicator of performance in activities of daily living.

KEY WORDS—Alzheimer’s disease, cognitive impairment, disability, MMSE. '



Gene Dose of the €4 Allele of
Apolipoprotein E and Disease Progression in
Sporadic Late-Onset Alzheimer’s Disease

Giovaani B. Frisoni, MD,* Scefano Govoni, PhD,*7 Cristina Geroldi, MD,* Angelo Biancherti, MD,*
Laura Calabresi, PhD,f Guido Franceschini, PhD,i and Marco Trabucchi, MD*

A strong association has been described in cross-sectional studies berween che €4 allele of the apolipoprotein E and
late-onsec Alzheimer's disease (LOAD). This study addresses the relationship between disease progression and the 4
allele in 62 sporadic LOAD (onset ac age 70 and over) patients. Disease progression was estimated retrospectively with
the Mini-Mental State Examination (MMSE) amounting to0 4.7, 3.8, and 2.2 points per year (sex-adjusted cest for trend:
p = 0.01) and wich the Clinical Dementia Rating (CDR) to 0.76, 0.67, and 0.42 units per year (p = 0.03) in =/~,
g4/ =, and ed4/e4 parients. The proportion of patients wicth fasc progression decreased (p = 0.005) and wich slow
progression increased (p = 0.002) wich increasing €4 gene dose. These findings were confirmed in a smaller sample
of 28 patients for whom longitudinal assessmencs of MMSE were available and when nonlinear progression of the
disease was accounted for in a stratified analysis. These daca suggest that disease duration might be longer in €4
carriers and that cthis might ac least partly account for the cross-sectional association between the €4 allele and LOAD.

Frisoni GB, Govoni S, Geroldi C, Bianchett A, Calabresi L, Franceschini G, Trabucchi M. Gene dose
of the ¢4 allele of apolipoprotein E and disease progression in sporadic late-onset
Alzheimer's disease. Ann Neurol 1995:37:596-604




Our data suggest that measures of medial

1) temporal lobe atrophy focusing more pre-
58 P .’ : ° cisely on the hippocampus might be useful
E% .- ot o, * . aids in the diagnosis of Alzheimer's disease
12 ORI Meee 3.t even in the early stages of the disease.
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Measures of medial temporal lobe arrophy in relavion to age. Full circles; patients with Alzheimer’s
disease (m = 26); open circles: comrols (n = 21). Donted lines = cur off values for 85% spectficiy.
Solid fines = Sth to 95th centile distriburion of minimum thickness of the medial temiporal lobe for
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J Neurol Neurosurg Psychiatry. 1994 Nov;57(11):1438-9. Measures
of medial temporal lobe atrophy in Alzheimer's disease.
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Is Procedural Memory Stimulation Effective in
Alzheimer's Disease?

ORAZIO ZANETTL. EUGENIO MAGNI. GIULIANO BINETTI, ANGELO BIANCHETTI, MARCO TRABUCCHI
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Potential Roles of a Psychogeriatric Day Hospital
O.Zanetti, A Bianchetti, E.Magni, M.Trabucchi

We report data from a 1-year experience (June 92-May 93) in a DH
operating within the Alzheimer's Care Unit, Brescia, Northern Italy, a
multidisciplinary care center providing diagnostic evaluation and
treatment of elderly patients with cognitive impairment.

All the 107 DH patients (mean age 71.9+9.4 yr, range 49-94) came
from home. The primary admission reasons were: (a) first evaluation
of cognitive impairment in 41.2%; (b) evaluation of an already
diagnosed cognitive disorders in 29.9%; (c) cognitive, physical or
functional rehabilitation in 11.2%. Less frequent causes of admission
were physical problems (5.6%) such urinary tract infections, respite
care (8.4%) and behavioral disturbances (3.7%); 66.5% of the
patients underwent a rehabilitative intervention even if it was not the
primary cause of admission.

The cognitive impairment of the DH sample was mild (32.1% of the
patients scored >24/30 on the Mini Mental Status Examination and
54.9% scored >18/30). Forty-five percent were self-sufficient in basic
activities of daily living. Comorbidity was a relevant problem: 46.6%
of the whole DH population had three or more concomitant diseases.
Alzheimer's Disease was diagnosed in 44.8% of the sample whereas
cases of virtually reversible dementia constituted 11.4% of the
sample. Average length of stay was 19.6+24.5 days.

Our data suggest that patients with mild or moderate cognitive
impairment and without overt behavioral disturbances usually do not

need full-time hospitalization and are the best candidates for DH
management.

Our experience shows that DH could be a modem services in today's
marked-oriented society and might have a wide potential role in the
management of cognitive problems.

The DH may address the following essential aspects of dementia care:
(1) screening and identification of reversible dementia in their early
phases; (2) corrcet diagnosis and prognosis of non-reversible
dementia; (3) cognitive, physical and functional rehabilitation; (4)
prevention and care of concomitant diseases and of 'excess disability’;
(5) caregiver's support and information; (6) management of mild
behavioral disturbances; (7) follow-up of a long-lasting condition such
a dementia.

Conditions that are better managed with full-time hospitalization are:
acute events (such as delirium), behavioral disturbances and problems
related to the advanced stages of the dementia.

Patients with 'stable' cognitive impairment and without active physical
diseases, on the other hand, might be best managed within day
centers, whose main aim is respite care and rehabilitation, In this
perspective the psychogeriatric DH acquires an independent and
specific role, complementary to, without replacing day centers and
hospital wards.
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EVALUATION OF AN ITALIAN EDUCATIONAL
PROGRAMME FOR DEMENTIA CAREGIVERS:
RESULTS OF A SMALL-SCALE PILOT STUDY

E. MAGNI, O. ZANETTI, A. BIANCHETTI, G. BINETTI AND M. TRABUCCHI
Alzheimer's Disease Unit, S. Cuore Fatebenefratelli Hospital, Brescia, Italy; Geriatric Research Group, 1, Brescia,
Italy

SUMMARY

The study investigates the role of the characteristics of direct caregivers and of their demented relatives in the
effectiveness of an educational programme for caregivers. Measures of stress, depression and knowledge of the disease
were employed to monitor the effects of an eight-session programme. Variables related to both the caregiver and the
patient were significantly related to the degree of improvement during the course. Our conclusion is that the efficacy of
educational programmes is related to caregiver-patient interaction.



MILD PROJECT

A Longitudinal Study on the early phase

of Dementia

Preliminary data

Recruitment beginning: February 1996

Patients enrolled at August 1997: 120

Recruitment rate: 6.3 patients/month

Control subjec

s enrolled: 37 (1.9/month)

Patients evaluated after 12 months: 39
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"UN LADRO DI MEMORIE"
di Angelo Bianchetti e Alessandra Pezzini

La storia naturale della malattia di Alzheimer e caratterizzata dalla progressione
dei deficit cognitivi, del danno funzionale e dalla comparsa di sintomi
comportamentali e psichici. Numerose variabili (biologiche, cliniche,
psicosociali, ambientali, relazionali) condizionano I’esordio e la progressione
della malattia. Lungo il decorso, tutte le funzioni cognitive sono invariabilmente
compromesse e a queste si associano sintomi non cognitivi (alterazioni del
comportamento, delle funzioni affettive, sintomi psicotici e neurovegetativi).

LA SFIDA DELLA FRAGILITA
di Marco Trabucchi

Le demenze, e I’Alzheimer in particolare, rappresentano un esempio
paradlgmatlco della complessita nella gestione della cronicita e della profonda
separazione tra problemi e risposte possibili, tra molteplicita di bisogni e
scarsita di servizi. Le prestazioni sanitarie e assistenziali mancano di un efficace
modello organizzativo. Manca, inoltre, il riconoscimento del ruolo svolto dalle
famiglie. Raccogliere le sfide dell’assistenza al demente sara I'impegno dei
prossimi anni, con la consapevolezza che tali sfide saranno vinte solo attraverso
un’opportuna conoscenza dei problemi, un’adeguata formazione, una qualita

‘ delle risposte.

LA FORZA DELLA RIABILITAZIONE
di Tiziana Metitieri

La ricerca scientifica ha dimostrato I'efficacia di alcuni farmaci nel rallentare la
progressione dei sintomi della demenza, ma sara necessario ancora molto
tempo prima di poter disporre di terapie farmacologiche mirate. L’attenzione agli
approcci riabilitativi della demenza riveste grande importanza per progettare sin
da ora modelli di intervento efficaci e clinicamente rilevanti nel migliorare la
gualita di vita dei pazienti e dei famigliari che se ne prendono cura.

L’ARTE DEL PRENDERSI CURA
di Ermellina Zanetti

A tutt’oggi la scienza medica non ha individuato la causa e, quindi, la terapia che
offra speranze di guarigione a quanti sono affetti da Alzheimer. Ma specifici
interventi assistenziali riducono le sofferenze di questi malati, rallentano il
decorso clinico della malattia, evitano le complicanze, migliorano la qualita di
vita dei pazienti e delle loro famiglie. Anche se c’é ancora molto da fare, un poco
gia si e colmato il vuoto che questa malattia crea intorno a sé.
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Le questioni irrisolte

= Quali le cause della malattia di Alzheimer

= Quale il ruolo dei fattori genetici

= Quali le possibilita di prevenzione

= Quali le cure farmacologiche

= Quali le migliori modalita di assistenza

= Quali i costi che la societa € in grado di
sopportare

= Quale il senso ed il valore della vita del
demente

Slide AB, 1994
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Figure 1.2
Heterogeneity in dementia prevalence estimates in
Western Europe (46 studies), and goodness of fit of the Table 1.5

Meta-analysed estimates of dementia prevalence, generated from Poisson random effects models,
predictive model by GBD region
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Percent Gains in Life Expectancy

Percent Gains in Life Expectancy Realized at 65 Years of Age or Older during Overlapping Periods.

The value at the top of each bar is the number of years by which life expectancy increased during
the period.

N ENGL ] MED 363;8 MNEJM.ORG AUGUST 19, 2010



Cite this as: B 20103403584

BMJ o D136 3554 RESEARCH

Survival of people with clinical diagnosis of dementia in
primary care: cohort study

Greta Rait, senior clinical scientist,! Kate Walters, senior lecturer in primary care,? Christian Bottomley,
statistician,? Irene Petersen, Medical Research Council special training fellow in health services research,?
Steve lliffe, professor of primary care for older people? Irwin Nazareth, director’

Table 1|Incidence of dementia by age and sex, 1997-2007

Women Men
Age band Person years Person years Incidence rate ratio
(years) Mo at risk Incidence® (95% CI) Mo atrisk Incidence® (95% CI) (95% Cl)
BO-69 GO0 1122 402 0.53(0.49 to 0.59) 527 1086063 0.49 (0.44 to 0.53) 1.10 (0,98 to 1.24)
Fo-7g 3515 B36 166 3.75(3.63 to 3.B8) 2179 Fra a2y 2.81 (2,69 to 2.93) 1.34 (1.27 to 1.41)
BO-B9 7193 GOB 358 11.82011.55t012,10) 3120 166 622 B.51 (B.21 to B.81) 1.39 (1.33 to 1.45)
290 2603 231523 11.24 (10.81t011.67) G2 BS B0 748 (6,92 to B.0S) 1.50 (1,38 to 1.64)

*Incidence of dementia per 1000 person years at risk.

Incidence (per 1000 person years)

0
1597 1999 2001 2003 2005 2007

Year

Fig 1| Incidence of dementia by year from 1997 to 2007
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Fig 2| Kaplan-Meier survival curves for people with and without dementia

“HS6
354

&

142
32

o -
- ==
[

4131
105

T g,
8 10

Years after diagnosis

1 i
3 1




Clhinical review

BMJ 199553 164465

Science, medicine, and the future

Alzheimer’s disease

Colin L. Masters, Konrad Beyreuther

Possible futures

Genotype screening, analysis, and counselling

Presymptomatic diagnosis

Rational preventive treatment—drug based or
gene based

Advice on preventive measures—changes to
lifestyle to avoid known environmental risk
factor(s)

Drugs targeting the amyloidogenic pathway to
modify the course of the disease




Clhinical review

BMJ 199553 164465

Science, medicine, and the future

Alzheimer’s disease

Colin L. Masters, Konrad Beyreuther

Therapeutic targets in the amyloidogenic
pathway

¢ Inhibit AP forming enzymes
away from AP,

e Ameliorate toxicity of Ap
¢ Suppress reactive responses to Ap toxicity

¢ Redirect pmcessing of amyloid precursor pmtein

e Inhibit aggregation or promote dissolution of Ap

Managing Alzheimer’s disease in the year 2008

¢ Genotype screening, analysis, and counselling

e Presymptomatic diagnosis

e Rational preventive treatment—drug based or gene
based

¢ Changes to lifestyle—avoiding the environmental
risk factor(s)
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Fig 1 The central pathway leading to Alzheimer's disease involves the processing of amyloid
precursor protein into AP amyloid, which accumulates as amyloid plaques or perivascular
amyloid. Concomitantly, degeneration occurs in neurons and their processes, leading to
neurcfibrillary tangles. {lmages are from Spielmeyer's Histopathology of the Nervous System,
1922.) Mutations in the gene encoding amyloid precursor protein can cause Alzheimer's
disease, as do mutations in the presenilin genes. Inheritance of particular polymorphisms in
genes such as ApoE also can increase susceptibility for Alzheimer's disease. Major
environmental risk factors for Alzheimer's disease remain to be determined

Science, medicine, and the future: Alzheimer's
disease. CL Masters BMJ 1998; 316 : 446
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Figure 1. Processing of Amyloid Precursor Protein.

In Parel & deavage by a-secretase interior to the Samyboid pepnde (4 5) sequence initiate s nonamy boidogenic processing. A large am-
yloid precursor protein (sAPPa) ectodomain is releazed, lesing behind an 83-residus carbaxy-temminal fragment. €83 is then digested by
y-sacretase liberating axtracellulor p3 and the anyloid intracellular domain (A1CD). Amyloidogenic processing is initiated by 5 secretase
beta-site amyleid precursor protein-cleaving enzyme 1 (BACE-1) rel2asing a shortensd sAPPa. The retained C99 iz also a ysecretase
substrate generating A5 and AICD. ySecretaze cleavage occurs within the cell membrane in a unique process termed “regulated intra-
membranous proteolysis.” sAPPax and sAPPS are secreted APP fragments after azecretaze and Sseaetase cleavages, respactively. A1CD
iz a short tail (appraximately 50 amino acks) thatis releazad into the cytoplazm after progreszive s-to-y cleavages by y-sacretase. AICD
iz targeted to the nucleus, signaling transaiption activation. Lipid rafts are tightly packed membrane micro-environments enriched in
sphingomylelin, cholesterol and glycophosphatidylinozitol (GP)-anchored proteins. Scluble A5 is prone to aggregation. In Panel B, left
inzet protofibrils {upper) and annuar or porelke profiles lower) are intermediate aggregates. (Photomicrographs courtesy of Hikl
Lazhuel, Ph.D.) In the right inset, zelf-association of 2 to 14 A5 monomers into oligomers is dependent on concentration (left immuno-
blot). In the nght immuncblot, digomerzation is promoted by axidizing conditions (lane 2) and divalent metal conditions (lane 3).
{Immuroblots courtesy of Hongwei Zhou, Ph.D.)

M Engl | Med 2010;362:329-44.
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Figure 2. Tau Structure and Function.

Fourrepeat saquences (R1-R4) make up the microtubule-binding domain (MBD) of tau. Nermal phosphorylation of tau occurs on zerine
(S; inz2t, above horzontal bar) and threonine (T; inzet below horzontal bar) residues, numbered according to their pezition in the full tau
sequence. When folowed by proline (P), these amine acids are phozphorylated by glycogen synthase kinase 3 (GSK-35) cyclin-depen-
dent kinase (cdk5) and its activater subunit p25, or mitogen activated protein kinase (MAPK). Nonpraline-drected kinases — Akt Fyn,
protein kinase A (PKA) calcium—calmedulin protein kinase 2 {CGMKIN), and micretubule affinity-regulating kinaze (MARK) — are ako
shown. KXGS (denoting lysine, an unknown or other amine acid, glycine and serine) iz a target motif. Hyperphosphory lated sites specif-
ic to paired helical filament tau in Alzheimer s dizease tend to flank the MBD. Tau binding prometes microtubule assembly and stability.
Exceszive inaze reduced phozphatase activities, or both cause hyperphosphorylated tau to detach and selfaggregate and microtubules
to stabilze.
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Figure 3. Synaptic Dysfunction in Alzheimer's Disease.

Symaptic sz correlates best with cognitive decline in Alzheimer's disease. A contral syrapse iz shown at the top of the
figure. &t the bottom of the figure, an "Akzheimer's dizeaze synapse” depicting the pleiotropic effects of the Samyloid
peptide (A5) iz shown. Rings represent synaptic ve sicles. Experimental application and expression of A5 especilly
cligomers, impair synaptic plasticity by altering the balance between bong-term potentiation (LTP) and borg-term de-
preszion (LTD) and reduang the numbers of dendritic spines. At high concentrations, cligomers may suppress basal
synaptic transmission. AF facilitates endocytons of receptors of N.methyl-o-aspartate (NMD&r) and aamino-3-

by drowy-5-methy L d-izoxaz ole propionic acid (AMPAr). A 5 alzo binds to the receptors of p75 neurotrophin (p7SNTr)
and brain-derived neurotrophic factor (the BDNF receptoc alzo known as the tyrosine kinase B receptor [trkBr]), ex-
acerbating a situation inwhich levels of BDNF and nerve growth factor (NGF) are akeady suppreszed. A5 impairs
nicotinic acetylcholine (ACH) receptor (nAChr) signaling and ACh releaze from the presynaptic terminal. Numbers of
hippocampal synapses decrease in mild cognitive impairment in which remaining synaptic profiles show compensa-
tory increases in size. APP denctes amyloid precurser proten, pCaMEKll phosphoryh ted calcium-calmoduin-depen-
dent protein kinase 2 pCRER phospherylated cydic AMP response-element-binding protein, trkAr yrosine kinase &
receptor, and VGCCvoltage-gated calcium channel.
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Figure 4. Oxidative Stress and Mitochondrial Failure.

A B-amyloid peptide (8 5)-centric scheme depicts production of reactive acygen spedes (ROS) and reactive nitrogen species (RNS). Their
peraxidative attack on cell and organelle membrane lipids yields the mitochondnal taxins hydroxy nenenal (HNE) and malendialde byde.
Oxidative damage to membrane-bourd, ion-specific ATPazes and stimulation of cakium (G**) entry mechanisms — for example, glu-
tamate (W-methyl o-azpartate [NMDA]) receptors (NMDArR. membraneattack complex (MaC) of complement, and ion-selective amy-
boid pore formation — cause cytosalic and mitochondrial Go™* averload. Cellular AF directly attacks electron transport complex IV fcyto-
chrome ¢ aurdase) and key Krebs-cycle erzymes (a-ketoglutarate and pyruv ate dehydrogenase) and damages mitochondrial DNa (mtDNa)
leading to fragmentanion . Lipid peraxidation products alzo promote tau phospherylation and aggregation, which in turn nhibit complex |,
Exaggerated amounts of ROS and RNS are generated at complexes | and Il. A< the mitochendrial membrane potential (MPP) collapzes
and permeability transition pores (hm) open, caspases are activated. AF also induces the stressactivated protein inases p38 and cjun
N-terminal inaze (JNKL as well as p53, which are further linked with apoptosis Substrate deficienaes, notably NADH and glucose,
combine with electron transport uncoupling to further diminish ATP production . Alcchol dehydrogenase was recently identified as the
mitechondnal-binding target for A5, Endoplazmic reticulum contributions are shown. GLUTL 4 denotes glucose transporter 1 4.

M Engl | Med 2010;362:329-44.
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Structured Abstract

Objectives: To assess whether previous research on purported risk or protective factors for
Alzheimer’s disease (AD) and cogmtive dechine is of sufficient strength to warrant specific
recommendations for behavioral, lifestvle, or pharmacezutical interventions/modifications
targeted to these endpoints.

Data Sources: MEDLINE® and the Cochrane Database of Systematic Reviews. Additional
studies were 1identified from reference lists and techmical experts.

Review Methods: A group of experts in the field developed the list of factors tobe evaluated in
preparation for an upcoming National Institutes of Ilealth (NIIT) Office of Medical Applications
of Research (OMAR) State-of-the-Science Conference addressing the prevention of AD and
cognitive decline. We grouped the factors into the following categories: nutritional factors,
medical conditions and prescription and non-prescription medications,
social/economic/behavioral factors, toxic environmental factors, and genetics. Outcomes of
interest were the development of AD or cognitive decline. Both observational and intervention
studies were evaluated Studies were evaluated for eligibility and quality, and data were
abstracted on study design, demographics, intervention or predictor factor, and cognitive
outeommes.

Results: A total of 25 systematic reviews and 250 primary research studies were included. Only
a few factors showed a consistant association with AD or copnitive decline across multiple
studies, including both observational studies and randomized controlled trials {(when available).
Such factors associated with inereased nisk of AD and cogmtive decline were: diabetes, epsilon
4 allele of the apolipoprotein E gene (APOE e4), smoking, and depression. Factors showing a
fairly consistent association with decreased risk of AD and cognitive decline were: cognitive
engagement and physical activities. A consistent association does not imply that findings were
robust, as the data were often limited. and the quality of evidence was typically low. In addition,
the modification of risk for reported associations was typically small to moderate for AD, and
small for cognitive decline. Some of the factors that did not show an association with AD or
cogritive decline n this review may still play an influential role in late-life cogution, but there
was not sufficient evidence to draw this conclusion. Many of the factors evaluated are not
amenable to randomization, so rigorous observational studies are required to assess their effect
on AD and cognitive decline.

Conclusions: The current research on the list of putative risk or protective factors is largely
inadecuate to confidently assess their association with AD or cognitive decline. Further research
that addresses the limitations of existing studies is neaded prior to be able to make
recommendations on interventions.
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ITHE LAMLET

Leading Edge

Alzheimer’s disease prevention: a reality check

wwnwthelancet. comd neurclogy Vel 9 July 2010

« If decades of research can support only scant conclusions, how could
the necessary evidence be obtained in the future? The panel proposes
a set of challenging but fairly uncontroversial priorities, and the good
news is that some clinical researchers are already working on these
areas.

- The panel recommends the development of consensus-based
diagnostic criteria.

« The panel recommends the standardisation of outcomes and measures
of exposure to potential risks.

- The report explores the consequences of a hypothetical advance that
could lead to a preventive intervention.

* Incrisis, Friedman thought, the actions taken depend on the ideas that
are prevalent at the time.

- Bothreports, released in the space of just a few weeks, have
unambiguoushly exposed the crisis in AD prevention and laid
down a useful set of ideas; now action must be taken.



THE LAMCET |

Preventing Alzheimer’s disease: could a new kind of trial
be the key?

With an epidemic of Alzheimer’s disease lying in wait, some researchers are calling for a new era
of prevention research—research in which people with a particular genetic fate would be vital
participants. Adrian Burton reports.

“Mow is the time to launch the era
of Alzheimer's prevention research”,
says Eric Reiman (Banner Alzheimer's
Institute [BAI], Phoenix, AZ, USA) a
leading voice in the cll for change
under the flag of the Alzheimer's
Prevention Initiative.  “Courrently, it
takes too many cognitively normal
people, too much money, and too
much time—longer than the life of a
drug product’s patent—to  evaluate
presymptomatic AD treatments in a
randomised trial using clinical end-
points. We need to establish the means
to evaluate a range of promising pre-
symptomatic treatments wsing AD
biomarkers that are reasonably likely to
predict a clinical benefit [if we are to]
find a treatment that works as quickly
as possible, [and create] an accelerated
regulatory approval pathway”

“We must urgently find away to
increase the speed with which
we evaluate Alzheimer's disease
treatments orwe will be
engulfed by a wave of disease
that is travelling much faster
than our present trials system”

Feiman and his colleagues at the
BAl suggest something quite different
should be done: that promising
treatments should be tested in
presymptomatic  trials lasting  just
2 years in groups of people who are
very likely to develop AD, that a range
of AD biomarkers be simultaneously
followed owver this period, and that
the extent to which their movement
predictsthe clinicalbenefit atreatment
might have be recorded.

warw thelincet.comy neurclogy Vel 9 September 2010



Hypothetical model of dynamic biomarkers of the
Alzheimer’s pathological cascade Lancet Newrd 2010, 9:115-28
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ORIGINAL CONTRIBUTION

A Serum Protein—-Based Algorithm for the Detection

of Alzheimer Disease

5id E. O"Bryant, PhD); Guanghua Xiao, PhD; Robert Barber, PhD; Joan Reisch, PhD; Rachelle Doody, MD;
Thomas Fairchild, PhD; Perrie Adams, PhD; Steven Waring, PhD, DVM; Ramon Diaz-Arrastia, MD, PhD;

for the Texas Alzheimer's Research Consortium

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 Ovtcome Measuvre: 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.

Resvlts: The biomarker risk score had a sensitivity and
specificity of 0.80 and 0.01, respectivelv, and an area un-

der the curve of 0,01 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 (.04, 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 classity 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 Neurel. 2010:67(9):1077-1081




Table 4. Proteins With Differential Expression in AD Cases
Based on SAM Analysis

Protein Biomarker SAM 1 Statistic Fold Change
Thrombaopoietin 6.41 218
Tenascin C 2.59 1.60
TNF-g 2.46 1.37
Eotaxin 3 2.33 1.26
Pancreatic polypeptide 219 1.33
Alpha-2-macroglobulin 2.09 2.45
von Willebrand factor 2.06 1.29
IL-15 2.06 1.26
Beta-2-microglobulin 1.75 1.36
VCAM-1 1.67 1.22
IL-8 1.67 1.15
IGFBP2 1.64 1.23
Fas ligand 1.50 1.03
Prolactin 1.40 1.21
Resistin 1.33 147
IL-1ra -1.45 0.81
Prostatic acid phosphatase -1.49 0.78
C-reactive protein -1.69 0.86
TNF-o -1.70 0.74
stem cell factor -1.89 0.74
MIP1c -1.97 0.70
Creatine kinase MB -2.07 0.80
G-CSF -2.23 0.70
IL-10 -2.27 0.76
S-100B -2.51 0.72

Abbreviations: AD, Alzheimer disease; G-CSF, granulocyte-colony
stimulating factor; IGFBP2, insulinlike growth factor binding protein 2;
IL, interleukin; SAM, significant analysis of microarray; VCAM, vascular cell
adhesion molecule 1.




Risks of Presymptomatic

Direct-to-Consumer Genetic Testing

Justin P. Annes, M.D., Ph.D., Monica A. Giovanni, M.S., C.G.C,,
and Michael F. Murray, M.D.

Preparing for a Consumer-Driven Genomic Age
James P. Evans, M.D., Ph.D., David C. Dale, M.D., and Cathy Fomous, Ph.D.

M EMGL ) MED 363;12 NEJM.ORG SEPTEMEER 16, 2010



Putative treatements in Alzheimer's Disease

Correction of neurotrasmitter deficit
cholinergic system
precursor: choline, lecithin
anticholinesterase: tacrine, physostigmine
enhancement of relase: nimodipine

serotoninergic system
inibition of reuptake: alaproclate, zimeldine
agonist: trazodone

dopaminergic system
inhibition of monoamine oxidase f: selegiline

noradrenergic system:
agonist: clonidine

Neuropeptides:
somatostatine, vasopressin, corticotrophin, and their analogues

Opiate antagonist:
naloxone

Alteration of membrane phospholipids:
phsphatidyl serine, acetyl-L-carnitine

Nootropic agents:
piracetam and its analogues

Neurotrophic factors:
NGF, GM1 monosialogangloside

Antiamiloidogenic factors

Antiglutamaergic factors (NMDA)

Non-steroidal anti-inflammatory drugs




TRATTAMENTO DELLA MALATTIA DI ALZHEIMER:
QUALE STRADE SEGUIRE?

aceTiLCOLINg G ‘ v

Ache-1nibitori Estrogeni
Agonisti muscarinici o Antiossidanti
nicotinici Anti-infiammatori
Combinazione BETA-AMILOIDE
Modificanti il

processo di sintesi o
rilascio dell’ APP
Agenti anti-aggreganti

adapt.da E Giacobini, 1999



“x Alzheimer’s disease: clinical trials and drug development

Francesca Mangialasche, Alina Solomon, Bengt Winblad, Patrizia Mecocci, Miia Kivipelto

Disease stage Symptomatic activity* Potential neuroprotective activity

AChEIls: improve cognition, behaviour, and functional and global clinical state

Donepezilt All stagesas ACKE Possibly decreases AR production and AR-induced toxicity; modulates expression of
ACKE isoforms; increases expression of nicotinic receptors?
Rivastigmine  Mild to moderate? AChEland BChEI Possibly decreases AR production and Af-induced toxicity; modulates expression of
AChE isoforms; increases expression of nicotinic receptors?
Galantamine  Mild to moderate? AChEI {nicotinic receptor Possibly decreases AP production and Af-induced toxicity; modulates expression of
madulation) ACRE isoforms; increases expression of nicotinic receptors®
Huperzine-At  Approved in China for mild-to-moderate AChEI Modulates APP processing by enhancing soluble APPa secretion; antioxidant,
stages; dietary supplement in some countries® anti-apoptotic effects; mitochondrial protection®®
MNMDA receptor antagonists: improve cognition, behaviour, and functional state
Mermantine Moderateto severe (monatherapy and in Uncompetitive, voltage-dependent  Decreases A i taxicity; prevents hyperphospharylation of tau; decreases micraglia- associated
combination with ACHEN*™* MMDA receptor antagonist inflammaticn; increases release of neuratrophic factors from astroglia™

The proposed mechanisms of activity for the different drugs and the indicated disease stage for treatrment are shown.™* A B=anyloid B. APP=amyloid precursor protein. AChEl=acetylcholinesterase inhibitor.
BChEl=butyrylcholinesterase inhibitor. * Donepezil, rivastigmine, galantamine, and huperzine-A all increase cholinergic transmission, wherzas memantine decreases glutamate excitotoxicity. tApproved for all stages
of Alzheimer's disease in several countries, including the USA, but not in Europe. $Published results on randomisad controlled trials outside China are not available; optimum therapeutic dosages not yet clear.

Table 1: Approved drugs for treatment in Alzheimer’s disease
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In vive and in vitro results

Targeting of neurotransmission with multi-target-directed ligands
Ladostigil (TV-3326)

Derivative of rasagiline and rivastigmine, acts as an AChEl and monoamine
axidase inhibitor; also has antioxidant properties and can modulate APP
processing and cellular signalling pathways

M-30
Derivative of rasagiline, acts as a monoamine axidase inhibitor; also has
antioxidant and iron-chelating properties and can modulate APP processing
Memoquin

Derivative of the polyamineamide caproctamine and the synthetic derivative of
coerzyme Q, idebenone; acts as an AChEI, f-secretase inhibitor, and AR anti-
aggregant; has antioxidant properties and decreases tau hyperphosphorylation

Targeting of Ap production
p-secretase inhibition

Anti- f-site antibodies (BBS1): mask the B-secretase cleavage site on APP, thus
limiting APP processing by B-secretase

Anti- f-secretase antibodies: inhibit processing of APP by B-secretase

Modulators of PrP<(normal form of the prion protein): PrP<can inhibit
[-secretase activity and can bind to A oligomers, thus mediating their
synaptotoxicity; no specificdrugs have been proposed

y-secretase modulation
NGX series compounds: actas GSM
MSAIDs: target the y-secretase cleavage site of APP
Targeting of AR aggregation
Peptidic anti-aggregants: short, modified (alanine substitution) peptidic

compounds corresponding to a self-recognition element within the target
sequence that drives AR fibril growth; they can bind to AP and black aggregation.

Mon-peptidic anti-aggregants: RS-0406, SEN1260, SP-233

Targeting of AP clearance

Anti-AB antibodies: promote AP remaoval from the brain; several are in preclinical
testing

Increasing brain resistance to A

Inhibitors of group IV phospholipase A2 (GIVA-PLAZ): GIVA-PLAZ seems to be
invohved in A B-induced neurctoxicity; no specificdrugs have been proposed

Compounds that decrease tau levels: tau protein might mediate AB-induced
neuronal dysfunction; no specific drugs have been proposed

Targeting of tau-protein

Minogycline: modulates tau phospherylation and aggregation

Tau anti-aggregants: N-744, rhodanines, phenylthiazolylhydrazide

Anti-phospho tav antibodies: bind to the pathological hyperphosphorylated tau,
limiting its neurotoxic effect

Meurotrophins

Brain-derived neurotrophic factor: involved in synaptic plasticity and neuronal
survival, and reduced concentrations found in the brains of patients with AD*
Modulation of synaptic plasticity and nerve growth

Modulators of Nogo signalling system: Nogo signalling is involved in synaptic
plasticity, and Nogo receptor has a role in long-term memory formation and binds
to APP and AR 7 no specific drugs have been proposed

Increased cholinergic transmission; increased dopamine, serotonin, and adrenaline levels in the brain;
decreased Af levels and neuroprotection in cellular and animal models of AD*

Increased dopamine, serotonin, and adrenaline levels; decreased Afi levels in the brain and neuroprotection
in cellularand animal models of AD*

Increased cholinergic transmission; decreased AP levels and neuroprotection in cellular and animal models
of ADY

Decreased brain AB, ,, and AR, ,,, including vascular fibrillar AR deposits; increased cognition and good
safety profile (no inflammatory or autoimmune response) in animal models of AD®%

Decreased brain and plasma Ap; increased cognition without significant increase of glial and T-cell response
in AD mouse models™

Increased A production in Pr® knockout mice;® anti-PrP* antibodies rescue synaptic plasticity in mouse
hippocampal neurans®

shifted y-secretase cleavage from A, to shorter and less toxic variants in vitro®™

Decreased AR production and aggregation in cellular models™

Decreased A, ,aggregation in cellular models®

Decreased Af aggregation in cellular models®

Target specific antibodies, including: site-directed hurmanised monoclonal antibodies (binding to C-terminal,
N-terminal, or mid-part of Af); conformation-specific antibodies; antibodies able to target intraneuronal A ™

Genetic ablation or reduction of GIVA-PLAZ prevents A-dependent cognitive impairment in AD animal
models®

Genetic ablation or reduction of tau prevents AB-dependent cognitive impairment, without affecting
plague burden or AR cligomer levels in AD animal models®

Decreased tau phosphorylation and tau aggregation, associated with inhibition of caspase-3-mediated tau
deavage decreased A f-induced neuronal death and cognitive decline® in animal models of AD and tavopathy

Decreased tau aggregation in cellular models®

Decreased brain aggregated tau and decreased progression of tangle-related behavioural phenotype in
mouse models*

Gene-delivery reversed synaptic loss, restored normal cell signalling and gene expression, and improved
learning and memory in animals*®

Disruption of Nogo receptor expression promotes increased A brain levels, plaque deposition, and
dystrophic neurites in a mouse model of AD; all these events are reduced by infusion of a soluble Nogo
receptor fragment;®* brain Nogo receptor overexpression is associated with decreased long-term memory
in a mouse model?

APP=-amyloid precursor protein. Ap=-amyloid beta. AD=Ak heimer'sdisease. PrP°=normal form of the prion protein. GSM -gamma-secretase inhibitor. GIVA-PLA2=-group IV isoform of phospholipase A2,

NSAID=non-stercidal anti-inflammatory drug. AChEl-acetylcholinesterase inhibitor,

Table 2: The rapeutic strategies being tested in preclinical studies forAD
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Figure: Drug development in Alzheimer’s disease

Drugs being investigated for Alzheimer's disease therapy, reported according to the most advanced phase of study and main therapeutic properties (including data from studies in vitro and animal
models). AB=amyloid . BBS1=anti-B-site antibodies. BDNF=brain-derived neurotrophic factor. EGCg=epigallocatechin-3-gallate. IVIg=intravenous immunoglobulin. LMT=leuco-methylthioninium.

MTC=methylthioninium chloride. NGF=nerve growth factor. NGXsc=NGX series compounds. PUFAs=polyunsaturated fatty acids. GSM=y-secretase modulator. RCT=randomised controlled trial. *RCTs
in Alzheimer's disease not ongoing. tDrugs approved for the treatment of Alzheimer's disease.
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LA GIORNATA MONDIALE

Alzheimer, tutto il peso sulle famiglie

raccontate la vostra esperienza

Il numero di persone affette da demenza e destinato a raddoppiare entro il 2020.
Eppure la medicina puo ancora poco o nulla. Il Servizio sanitario nazionale
dovrebbe garantire servizi e assistenza, ma troppo spesso questo non avviene e
cure, costi e sostegno si scaricano sul cittadino. In occasione della Giornata
mondiale della malattia, Repubblica.it ha raccolto le testimonianze dei malati

Leggendo le testimonianze da voi pubblicate, per la prima volta dopo
tanto tempo ho capito di non essere sola.... 0 meglio che i miei
sentimenti, la mia solitudine, le mie difficolta sono condivise da chi
come me conosce I'Alzhieimer o malattie simili... Ho sempre pensato
che mi sarebbe utile poter parlare con qualcuno che sta attraversando
il mio stesso incubo, ma qui non c'e niente, non c'e nessuno, non un

centro diurno, non un‘associazione, non un posto in cui persone come
noi si possano conoscere, confrontare aiutare ad andare avanti. Ho
bisogno di aiuto, ma non C'& nessuno.



http://www.repubblica.it/

la

ca.it

Nonno Giulio ha la malattia di Alzheimer. Suo nipote Dario gli € legatissimo, gli
sta accanto tutti i giorni e fotografa I'evoluzione della sua malattia. Ritrae le
difficolta che il nonno vive quotidianamente anche nel compiere i gesti piu
semplici e banali, come mangiare e camminare. | suoi scatti, dice, sono un
modo per non dimenticare chi dimentica (foto di Dario Fatello)


http://www.repubblica.it/
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Le conclusioni di un vecchio...
esperto

Maggiori conoscenze sulla malattia/e
Maggiore attenzione sociale

L'approccio clinico rimane lo stesso,
anche se c’'e una maggiore enfasi sul
ruolo del marcatori biologici

Nulla di nuovo sull’approccio gestionale

La terapia per ora € la stessa... |l
futuro?



