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Aspetti di clinica geriatrica

Il punto sui farmaci innovativi

per I'’Alzheimer

Marco Trabucchi



... ovvero il tentativo di trovare alcune tracce di
razionalita in un ambito complesso e confuso.



Cognitivita, funzione, comportamento,
multimorbilita somatica: obiettivi di cura
per il paziente, ai quali si aggiungono
quelli riferiti al caregiver.



La multiformita degli obiettivi terapeutici
dell’Alzheimer come modello della complessita
delle malattie croniche e delle problematiche
cliniche da loro indotte.

L'approccio multidimensionale: una prassi clinica
irrinunciabile, anche se talvolta mancano risposte
adeguate.



E’ necessaria ancora molta strada...
L'esempio della Source of Discomfort Scale in
dementia di Cohen-Mansfield:

un approccio attento ai reali bisogni che mira
a ridurre l’eccesso di disabilita.



Participants, %

Sources and Indicators of Discomfort (N=179)
Is the resident sleepy or tired? 61.5
Has the resident been sitting in the same 49.7
place without movement for over 2 hours?

Is the resident restrained? 28.5
Is there insufficient light around the resident? 27.4
Is the person moving in the seat? 25.7
The person is cold (combined: try to shake the 15.1
person’s hand—is it excessively cold? Is the

resident complaining of being cold? Is the

room temperature excessively cold?)

Is the person’s head lying unsupported? 13.4
Is any furniture in the way of the resident? 11.2
How are you? Are you comfortable? “No” 10.1
Does the person seem to try to scratch a body 9.5
part?

Does the person seem to be touching exces- 8.4
sively a clothing part?

Is the person’s leg dangling? 7.3
Is the resident asking to go to the bathroom? 6.7
The person is hot (combined: try to shake the 6.7
person’s hand—is it excessively hot? Is the

room temperature excessively hot? Is the resi-

dent complaining of being hot?)

Does any other body part look uncomfortable 5.6
using the reasonable person test?

Did the person show any signs of hunger? 3.9
Did the person show any signs of thirst? 3.9
Is another resident bothering this resident? 2.8
Does anything in the medical chart indicate 0.6
that the resident is constipated?

Is the person’s leg stuck in the wheelchair or 0.6

another piece of furniture?

Distribution of Sources and
Indicators of Discomfort Based on
the Sources of Discomfort Scale

JAMA Internal Medicine
173(14): 1378-9, 2013



Un aspetto ancora critico, nonostante
il susseguirsi di proposte: la diagnosi



Imaging markers for Alzheimer disease
Which vs how
Pt)

ABSTRACT

Revised diagnostic criteria for Alzheimer disease (AD) acknowledge a key role of imaging bio-
markers for early diagnosis. Diagnostic accuracy depends on which marker (i.e., amyloid imaging,
8F-fluorodeoxyglucose [FDGJ-PET, SPECT, MRI) as well as how it is measured (‘metric": visual,
manual, semiautomated, or automated segmentation/computation). We evaluated diagnostic
accuracy of marker vs metric in separating AD from healthy and prognostic accuracy to predict
progression in mild cognitive impairment. The outcome measure was positive (negative) likelihood
ratio, LR+ (LR—), defined as the ratio between the probability of positive (negative) test outcome
in patients and the probability of positive (negative) test outcome in healthy controls. Diagnostic
LR+ of markers was between 4.4 and 9.4 and LR— between 0.25 and 0.08, whereas prognostic
LR+ and LR— were between 1.7 and 7.5, and 0.50 and 0.11, respectively. Within metrics, LRs
varied up to 100-fold: LR+ from approximately 1 to 100; LR— from approximately 1.00 to 0.01.
Markers accounted for 11% and 18% of diagnostic and prognostic variance of LR+ and 16%
and 24% of LR—. Across all markers, metrics accounted for an equal or larger amount of variance
than markers: 13% and 62% of diagnostic and prognostic variance of LR+, and 29% and 18%
of LR—. Within markers, the largest proportion of diagnostic LR+ and LR— variability was within
BE-FDG-PET and MRI metrics, respectively. Diagnostic and prognostic accuracy of imaging AD
biomarkers is at least as dependent on how the biomarker is measured as on the biomarker itself.
Standard operating procedures are key to biomarker use in the clinical routine and drug trials.
Neurology® 2013;81:487-500
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Alzheimer disease
Which test is best?

Steven Karceski, MD

WHAT DOES THIS STUDY TELL US? Dr. Frisoni
and his colleagues were careful to point out that their
study does not tell doctors which studies to perform
in MCI or AD. Furthermore, their study does not tell
doctors which tests work “best.” Instead, he points

out a very important fact about medical testing. The

results often depend on how the test is performed and

interpreted. What his study suggests is that there

should be specific “rules” about how to perform tests.
[t everyone agrees to these rules, and performs that
test in the same way, the test itself may become more
specific and therefore more “helpful.” In other words,
the tests need to be standardized. In addition, more

research in this area is needed.

Neurology
e32,2013



It is important to bear in mind that almost nothing
was known about prevention of AD several decades
ago and indeed, until the 1980s (and some might say
until today), it was common to ascribe AD and other
dementias to the normal aging process.

The tremendous advances in neuroscience,
neuroimaging, and epidemiologic studies during the
past 2 decades are a monumental achievement.

Kristine Yaffe, Arch Intern Med 171(4):339-40, 2011
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In attesa di trattamenti che possano modificare
la storia naturale delle demenze, la modalita
prevalente e un intervento sintomatico.

Il ruolo della medicina dei sintomi nelle malattie
croniche; in questa linea di inibitori delle
colinesterasi hanno avuto un ruolo rilevante per
molti anni.
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La prevenzione delle demenze
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When, where, and how does Alzheimer’s disease start?

Nick Fox

Pragmatically, we might need to balance potential
benefits of very early treatment against greater
feasibility of trials in presymptomatic individuals
nearer to clinical onset. These are difficult choices
but ones with substantial implications for future
trials in Alzheimer's disease.

Lancet Neurol 11(12):1017-8, 2012
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OPEN LETTER Martin Brunet and 12 co-signatories

Screening for dementia has no evidence
base

BMJ 346 (7889): 22, 2013
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E’ possibile delineare una sequenza tempo
dipendente e non casuale tra B-amiloide,
Tau, neurodegenerazione, eventi clinici?
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Glucose Levels and Risk of Dementia

Paul K. Crane, M.D., M.P.H., Rod Walker, M.S., Rebecca A. Hubbard, Ph.D_, Ge Li, M.D., Ph.D_, David M. Nathan,
M.D., Hui Zheng, Ph.D., Sebastien Haneuse, Ph.D., Suzanne Craft, Ph.D., Thomas J. Montine, M.D., Ph.D., Steven
E. Kahn, M.B., Ch.B., Wayne McCormick, M.D., M.P.H., Susan M. McCurry, Ph.D., James D. Bowen, M.D., and Eric

B. Larson, M.D., M.P.H.

N Engl J Med 2013; 369:540-548 | August 8, 2013 | DOI: 10.1056/NEJMoa1215740

BACKGROUND

Diabetes is a risk factor for dementia. It is unknown whether higher
glucose levels increase the risk of dementia in people without
diabetes.

METHODS

We used 35,264 clinical measurements of glucose levels and 10,208
measurements of glycated hemoglobin levels from 2067 participants
without dementia to examine the relationship between glucose levels
and the risk of dementia. Participants were from the Adult Changes in
Thought study and included 839 men and 1228 women whose mean
age at baseline was 76 years; 232 participants had diabetes, and
1835 did not. We fit Cox regression models, stratified according to
diabetes status and adjusted for age, sex, study cohort, educational
level, level of exercise, blood pressure, and status with respect to
coronary and cerebrovascular diseases, atrial fibrillation, smoking,
and treatment for hypertension.

RESULTS

During a median follow-up of 6.8 years, dementia developed in 524
participants (74 with diabetes and 450 without). Among participants
without diabetes, higher average glucose levels within the preceding 5
years were related to an increased risk of dementia (P=0.01); with a
glucose level of 115 mg per deciliter (6.4 mmol per liter) as compared
with 100 mg per deciliter (5.5 mmol per liter), the adjusted hazard ratio
for dementia was 1.18 (95% confidence interval [CI], 1.04 to 1.33).
Among participants with diabetes, higher average glucose levels were
also related to an increased risk of dementia (P=0.002); with a
glucose level of 190 mg per deciliter (10.5 mmol per liter) as
compared with 160 mg per deciliter (8.9 mmol per liter), the adjusted
hazard ratio was 1.40 (95% CI, 1.12 to 1.76).

CONCLUSIONS

Our results suggest that higher glucose levels may be a risk factor for
dementia, even among persons without diabetes. (Funded by the
National Institutes of Health.)
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Tracking pathophysiological processes in Alzheimer’s disease:
an updated hypothetical model of dynamic biomarkers

Clifford R Jack Jr, David S Knopman, William ] Jagust, Ronald C Petersen, Michael W Weiner, Paul S Aisen, Leslie M Shaw, Prashanthi Vemuri,
Heather | Wiste, Stephen D Weigand, Timothy G Lesnick, Vernon S Pankratz, Michael C Donohue, John Q Trojanowski

In 2010, we put forward a hypothetical model of the major biomarkers of Alzheimer’s disease (AD). The model was
received with interest because we described the temporal evolution of AD biomarkers in relation to each other and to the
onset and progression of clinical symptoms. Since then, evidence has accumulated that supports the major assumptions
of this model. Evidence has also appeared that challenges some of our assumptions, which has allowed us to modify our
original model. Refinements to our model include indexing of individuals by time rather than clinical symptom severity;
incorporation of interindividual variability in cognitive impairment associated with progression of AD pathophysiology;
modifications of the specific temporal ordering of some biomarkers; and recognition that the two major proteinopathies
underlying AD biomarker changes, amyloid 3 (AB) and tau, might be initiated independently in sporadic AD, in which
we hypothesise that an incident Af} pathophysiology can accelerate antecedent limbic and brainstem tauopathy.

Lancet Neurol 2013; 12: 207-16
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E corretto il concetto di malattia di Alzheimer
senza sintomi, oppure dobbiamo riconoscere
che la presenza di betamiloide non e
necessariamente un indicatore di malattia, ma
e solo un fattore di rischio che si sviluppa in
presenza di altri eventi (focus sull’insulina)?

18



SEPTEMBER 6, 2012

Brain Amyloid Imaging — FDA Approval of Florbetapir F18
Injection
Lucie Yang, M.D., Ph.D., Dwaine Rieves, M.D., and Charles Ganley, M.D.

N ENGLJ MED 367(10):885-7, 2012
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Florbetapir F18 Scan Usage: Information Summary.

A negative florbetapir scan:

« indicates sparse to no neuritic plaques.

« isinconsistent with a neuropathological diagnosis of Alzheimer’s disease at the time of
image acquisition.

« reduces the likelihood that a patient’s cognitive impairment is due to Alzheimer’s disease.

A positive florbetapir scan:
« indicates moderate to frequent amyloid neuritic plaques.

logic conditions, including Alzheimer’s disease.

Important florbetapir scan limitations:

« A positive scan does not establish a diagnosis of Alzheimer’s disease or other cognitive
disorder.

« The scan has not been shown to be useful in predicting the development of dementia or
any other neurologic condition, nor has usefulness been shown for monitoring responses
to therapies.

« may be observed in older people with normal cognition and in patients with various neuro-

Yang L et al, N Engl J Med 367(10):885-7, 2012
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The ultimate clinical value of florbetapir imaging awaits further
studies to assess the role, if any, that it plays in providing
prognostic and predictive information. For example, the
prognostic usefulness of florbetapir imaging in identifying persons
with mild cognitive impairment or cognitive symptoms who may
be at risk for progression to dementia has not been determined.
Nor are data available to determine whether florbetapir imaging
could prove useful for predicting responses to medication. These
concerns prompted the FDA to require a specific “Limitations of
Use” section in the florbetapir label.

The FDA approval of florbetapir F18 injection sets the stage for
future studies that increase the value of the technique in
addressing the diagnostic challenges associated with cognitive
impairment. Further investigation of the drug in the
postmarketing context is consistent with the commitment of the
FDA to the development of imaging products that aid in the
diagnostic evaluation of cognitively impaired patients.

Yang L et al, N Engl J Med 367(10):885-7, 2012
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Dobbiamo pensare ad un futuro anticorpo
antiamiloide somministrato fin dai primi anni
di vita in persone Florbetapir F18 positive?
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Come identificare la condizione di rischio
presintomatica? Si prescrive a tutti la PET con il
tracciante per la beta amiloide?

Il modello e quello del colesterolo e del Psa?

E il cancro potrebbe rispondere allo stesso modello?
Ma e un'ipotesi sostenibile sul piano organizzativo
ed economico, oltre che umano (comunicare una
diagnosi infausta -ma non certa- 20-30 anni prima
dalla possibile comparsa dei sintomi)?
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Overdiagnosis and Overtreatment in Cancer
An Opportunity for Improvement

Laura J.Esserman, The word “cancer” often invokes the

MD, MBA .

UriversiyofCalforni, specter of an inexorably lethal process;
— however, cancers are heterogeneous and
Uty of e can follow multiple paths, not all of
o cemter which progress to metastases and death,
T —— and include indolent disease that causes
red Hutchinson . . . .

Concer Research no harm during the patient’s lifetime.

Center, Seattle,
Washington.

JAMA Published online July 29, 2013

24



300 ospedali in USA hanno in funzione una PET
per l'identificazione della betamiloide

Medicare non paga lI’esame PET

Il problema della protezione dei dati (vedi
assicurazioni)

FDA richiede ai medici una preparazione ad hoc

FDA richiede che lI'interpretazione della PET sia
fatta in cieco rispetto alla clinica

25



Ciascun obiettivo terapeutico e legato alla
fase della malattia, con rilevanti differenze
per le singole condizioni.
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New set of Alzheimer’s trials focus on prevention

Anti-amyloid drugs have failed to treat Alzheimer’s disease but a new clutch of studies will test
whether they can prevent clinical onset of the devastating disorder. Zoé Corbyn reports.

Zoé Corbyn

Lancet 381 (9867): 614-5, 2013
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Figure 1: 2010 model of dynamic biomarkers of the Alzheimer’s disease pathological cascade

AB is identified 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 structural MRI. AB=amyloid . MCl=mild
cognitive impairment. Reproduced from Jack and colleagues,*® by permission of Elsevier.
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Figure 6: Model integrating Alzheimer’s disease immunohistology and biomarkers

The threshold for biomarker detection of pathophysiological changes is denoted by the black horizontal line. The grey
area denotes the zone in which abnormal pathophysiological changes lie below the biomarker detection threshold. In
this figure, tau pathology precedes A deposition in time, but only early on at a subthreshold biomarker detection
level. AB deposition then occurs independently and rises above the biomarker detection threshold (purple and red
arrows). This induces acceleration of tauopathy and CSF tau then rises above the detection threshold (light blue
arrow). Later still, FDG PET and MRI (dark blue arrow) rise above the detection threshold. Finally, cognitive
impairment becomes evident (green arrow), with a range of cognitive responses that depend on the individual’s risk
profile (light green-filled area). AB=amyloid B. FDG=fluorodeoxyglucose. MCl=mild coanitive impairment.

Lancet Neurol 2013; 12: 207-16
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Amyloid B deposition, neurodegeneration, and cognitive

decline in sporadic Alzheimer’s disease: a prospective
cohort study Lancet Neurol 2013; 12: 357-67

Victor L Villemagne, Samantha Burnham, Pierrick Bourgeat, Belinda Brown, Kathryn A Ellis, Olivier Salvado, Cassandra Szoeke, S Lance Macaulay,
Ralph Martins, Paul Maruff, David Ames, Christopher C Rowe, Colin L Masters, for the Australian Imaging Biomarkers and Lifestyle (AIBL)
Research Group

Summary

Background Similar to most chronic diseases, Alzheimer’s disease (AD) develops slowly from a preclinical phase into
a fully expressed clinical syndrome. We aimed to use longitudinal data to calculate the rates of amyloid B (AB)
deposition, cerebral atrophy, and cognitive decline.

Methods In this prospective cohort study, healthy controls, patients with mild cognitive impairment (MCI), and
patients with AD were assessed at enrolment and every 18 months. At every visit, participants underwent
neuropsychological examination, MRI, and a carbon-11-labelled Pittsburgh compound B (11C-PiB) PET scan. We
included participants with three or more 11C-PiB PET follow-up assessments. A burden was expressed as 11C-PiB
standardised uptake value ratio (SUVR) with the cerebellar cortex as reference region. An SUVR of 1-5 was used to
discriminate high from low AP burdens. The slope of the regression plots over 3-5 years was used to estimate rates
of change for Af} deposition, MRI volumetrics, and cognition. We included those participants with a positive rate of
Af deposition to calculate the trajectory of each variable over time.

Findings 200 participants (145 healthy controls, 36 participants with MCI, and 19 participants with AD) were assessed
at enrolment and every 18 months for a mean follow-up of 3-8 (95% CI CI 3-6-3-9) years. At baseline, significantly
higher AB burdens were noted in patients with AD (2-27, SD 0-43) and those with MCI (1-94, 0-64) than in healthy
controls (1-38, 0-39). At follow-up, 163 (82%) of the 200 participants showed positive rates of A accumulation. A
deposition was estimated to take 19-2 (95% CI 16-8-22-5) years in an almost linear fashion—with a mean increase of
0-043 (95% CI 0-037-0-049) SUVR per year—to go from the threshold of 11C-PiB positivity (1-5 SUVR) to the levels
observed in AD. It was estimated to take 12-0 (95% CI 10-1-14-9) years from the levels observed in healthy controls
with low AP deposition (1-2 [SD 0-1] SUVR) to the threshold of 11C-PiB positivity. As AD progressed, the rate of
Af deposition slowed towards a plateau. Our projections suggest a prolonged preclinical phase of AD in which Ap
deposition reaches our threshold of positivity at 17- 0 (95% CI 14-9-19-9) years, hippocampal atrophy at 4-2 (3-6-5-1)
years, and memory impairment at 3-3 (2.5-4-5) years before the onset of dementia (clinical dementia rating score 1).

Interpretation AP deposition is slow and protracted, likely to extend for more than two decades. Such predictions of
the rate of preclinical changes and the onset of the clinical phase of AD will facilitate the design and timing of
therapeutic interventions aimed at modifying the course of this illness.

Funding Science and Industry Endowment Fund (Australia), The Commonwealth Scientific and Industrial Research

Organisation (Australia), The National Health and Medical Research Council of Australia Program and Project 30
Grants, the Austin Hospital Medical Research Foundation, Victorian State Government, The Alzheimer’s Drug

Discovery Foundation, and the Alzheimer’s Association.



Stopping Alzheimer's
Before It Starts

Three new clinical trials expected to begin next year will attempt to
prevent dementia by treating people at risk for the disease before they
develop symptoms

Greg Miller

Science 337:790-2, 2012
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Trial

APL:
Alzheimer’s
Prevention
Initiative

DIAN:
Dominantly
‘Inherited
Alzheimer
Network

F b ey
Anti-Amyloid
Treatment of

Asymptomatic

Alzheimer's

Alzheimer’s Prevention Trials at a Glance

Participants

300 members of Colombian
families, including 100 car-
riers of a mutated PSENZ
gene

240 members of families
with early-onset Alzheimer's;
60 have a mutation in one of
three genes

1500 healthy seniors,
including 500 with amyloid-
positive brain scans

Treatment Outcome Measures

Crenezumab Primary: Cognitive. Secondary:
(Genentech) Biomarkers, including brain

scans to measure amyloid accu-
mulation and brain atrophy

Three anti- An initial phase will use bio-

amyloid ~markers to identify the most

therapies to be promising drug candidate for

determined a follow-up phase to examine
cognitive effects

One anti- Primary: Cognitive

amyloid Secondary: Biomarkers

therapy to be

determined

Miller G, Science 337:790-2, 2012
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La complessa interazione tra geni, stili di
vita, trattamenti nel modulare la comparsa
di demenaza.
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Effect of Lifestyle Activities on Alzheimer
Disease Biomarkers and Cognition

Prashanthi Vemuri, PhD," Timothy G. Lesnick, MS,? Scott A, Przybelski, BA 2
David S. Knopman, MD,® Rosebud O. Roberts, MBBCh,? Val J. Lowe, MD,’
Kejal Kantarci, MD,! Mathew L. Senjem, MS, Jeffrey L. Gunter, PhD,’
Bradley F. Boeve, MD,? Ronald C. Petersen, MD, PhD,® and Clifford R. Jack, Jr, MD'

Objective: A study was undertaken to investigate the association of intellectual and physical activity with biomarkers
of Alzheimer disease (AD) pathophysiology and cognition in a nondemented elderly population. The biomarkers
evaluated were brain Af load via Pittsburgh compound B (PiB)-positron emission tomography (PET), neuronal
dysfunction via '®F-fluorodeoxyglucose (FDG)-PET, and neurodegeneration via structural magnetic resonance
imaging (MRI).
Methods: We studied 515 nondemented (428 cognitively normal and 87 mild cognitive impairment) participants in
the population-based Mayo Clinic Study of Aging who completed a 3T MRI, PET scans, and APOE genotype, and
had lifestyle activity measures and cognition data available. The imaging measures computed were global PiB-PET
uptake, and global FDG-PET and MRI based hippocampal volume. We consolidated activity variables into lifetime
intellectual, current intellectual, and current physical activities. We used a global cognitive z score as a measure of
cognition. We applied 2 independent methods—partial correlation analysis adjusted for age and gender and path
analysis using structural equations—to evaluate the associations between lifestyle activities, imaging biomarkers, and
global cognition.
Results: None of the lifestyle variables were correlated with the biomarkers, and the path associations between
lifestyle variables and biomarkers were not significant (p > 0.05). Conversely, all the biomarkers were correlated with
global cognitive z score (p < 0.05), and the path associations between (lifetime and current) intellectual activities and
global z score were significant (p < 0.01).
Interpretation: Intellectual and physical activity lifestyle factors were not associated with AD biomarkers, but
intellectual lifestyle factors explained variability in the cognitive performance in this nondemented population. This
study provides evidence that lifestyle activities may delay the onset of dementia but do not significantly influence the
expression of AD pathophysiology.

ANN NEUROL 2012;72:730-738
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FIGURE 2: Model illustrating the effect of lifestyle activities
on Alzheimer disease (AD) biomarkers and cognition or clini-
cal function in subjects. Clinical disease stage is indicated
on the horizontal axis and the magnitude of biomarker
abnormalities and cognition (from normal to maximally
abnormal) on the vertical axis. The cognition or clinical func-
tion curve is moved left or right based on the individual’s
lifestyle activity. The variable i for lifetime intellectual activ-
ity is greater than that for current intellectual activity, and
the variable i for physical activity is close to zero.

ANN NEUROL 2012;72:730-738

35



The effect of ApoE4 in reducing telomeres
length is inhibited by the estrogen replacement
therapy.

(PLos One, 2013)
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Can prevention help to reduce the burden of dementia?

Exposure Meta-analysed Population
RR - association | attributable
with AD risk fraction

(PARF%)

Diabetes 1.39 (1.17-1.66) 2.4%

Midlife hypertension | 1.61(1.16-2.24) |5.1%

Midlife obesity 1.60 (1.34-1.92) |2.0%

Physical inactivity 1.82 (1.19-2.78) 12.7%

Smoking 1.59 (1.15-2.20) 13.9%

Depression 1.90 (1.55-2.33) |[10.6%

Low education 1.59 (1.35-1.86) 19.1%

COMBINED TOTAL 50.7%

More realistically..... (WHO Report, 2012)

10% reduction in risk exposure — 250,000 fewer new cases (3.3% reduction)

25% reduction in risk exposure — 680,000 fewer new cases (8.8% reduction
(Barnes and Yaffe 2011)
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Compansons of demographics, medical history, and APOE genotype between the 1992 and 2001 cohorts:
African-Amenican sample, Indianapolis, Indiana

Variables 1992 (n=1,500) 2001 (n=1,892) Prvalue
Mean age (SD) 77.4(6.0) 76.8 (5.6) 004
Mean years of education (SD) 93(32) 113Q2.7) <0001 Maggiore scolarizzazione
Female, % 65.3 64.8 7
Rural childhood residency, % 342 2438 <0001 Maggiore urbanizzazione
Ever used alcohol regularly, % 30.6 36.1 001
Ever smoked, % 59.5 546 004 Migliore igiene personale
Self or Informant-reported hustory of:
Cancer, % 0001
Parkmson’s disease, % 61
Heart attack, % 20
Hypertension, % <0001 Piu malattie
Diabetes, % 002
Stroke, % 003
Head mjury, % 84
Depression, % <0001
Medication usage
Anthypertensive, % 442 76.0 <0001
Antidiabetic, % 144 216 <.0001 Maggiore cura farmacologica
Statins, % 1.6 24.1 <0001
Genetic testing
Has ApoE ¢4 allele, % 399 36.2 16

Genetic testing was available for 436 subjects in 1992 and 1,133 subjects in 2001.



La sperimentazione farmacologica
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Regulatory Innovation and Drug Development for Early-Stage

Alzheimer’s Disease
Nicholas Kozauer, M.D., and Russell Katz, M.D.

evidence of improvement in func-
tion. However, the premise that
effective cognitive improvement
will be manifested in the func-
tional assessment of patients is
untenable in the case of early-
stage Alzheimer’s disease,

New Engl J Med 368 (13): 1169-70, 2013
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Regulation of Drugs for Early Alzheimer’s Disease

TO THE EDITOR: In their Perspective article, Ko-
zauer and Katz (March 28 issue)? state that “in-
novative approaches to trial design and end-point
selection are urgently needed.” Yet Katz, who is
the director of the division of the Food and Drug
Administration (FDA) that reviews new drugs for
early-stage Alzheimer’s disease, and Kozauer, a
medical reviewer at the FDA, acknowledge that
valid measures of clinical improvement do not
exist. Already, drugs for Alzheimer’s disease, as
a class, provide only the most questionable pa-
tient benefits.2? Further loosening of the stan-
dard for drug approval in this therapeutic area will
only encourage development of more new drugs
that lack meaningful patient benefit and pose
unnecessary risks of harm.

With industry now paying the regulator for
reviews of its drugs, FDA leadership is down-
playing evidence of widespread drug-induced
hospitalizations* and instead is emphasizing the
industry’s mission of getting more drugs to pa-
tients faster, while simultaneously helping com-
panies to enter lucrative markets on the basis of
“speculative end points.” “May,” “might,” “ap-
pears,” and “seems” dominate the discourse.

Without clear measures of meaningful clini-
cal improvement, FDA approval cloaks current
dubious remedies with formal authority, wrongly
legitimates false hopes, and threatens a return
to 19th-century hucksterism.>

Donald W. Light, Ph.D.
Jonathan Darrow, J.D., S.].D.

Harvard University
Cambridge, MA
dlight@ethics.harvard.edu
No potential conflict of interest relevant to this letter was re-
ported.
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THE AUTHORS REPLY: Light and Darrow confuse
the proposed use of the accelerated approval
mechanism for a drug that appears to modify the
disease process in very early Alzheimer’s disease,
as outlined in our recently published draft guid-
ance,* with the approval of a therapy for the
symptoms of Alzheimer’s dementia. This confu-
sion unfortunately does a disservice to the public
discussion of a complex issue.

Patients with the earliest clinical manifesta-
tions of Alzheimer’s disease have the most to
gain from treatments designed to forestall neu-
ronal death. To equate the proposal of a new
regulatory framework for how these drugs might
be tested to a loosening of standards is mis-
guided. In fact, the evidence required to support
the use of accelerated approval in this context
actually sets a much higher bar — evidence of
slowed disease progression — than is currently
required for approval of a therapy for symptoms
of dementia.

There is no question that the concepts in
these guidelines require ongoing rigorous scien-
tific discourse. However, this debate must be
founded on an accurate presentation of the key
issues, not name-calling and innuendo.
Nicholas Kozauer, M.D.

Russell Katz, M.D.
Food and Drug Administration
Silver Spring, MD
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CORRESPONDENCE
Nature Reviews Drug Discovery | AOP, published online 15 March 2013; dot:10,1038/nrd 384211

Moving towards early clinical
trials for amyloid-targeted therapy
in Alzheimer’s disease

Paul S. Aisen, Bruno Vellas and Harald Hampel

Consensus regarding the pathophysio-
logical processes that underlie Alzheimer’s
disease progression is reflected by the newly
revised criteria for diagnosing Alzheimer’s
disease-related dementia, mild cognitive
impairment and preclinical disease®. In par-
ticular, the concept of a biomarker-defined
pre-symptomatic stage of Alzheimer’s
disease provides a foundation for early-
stage clinical trials. Based on the prevailing
view that the accumulation of amyloid-f
in the brain is a principal inciting event in
Alzheimer’s disease pathophysiology, this
early stage of the disease can be recognized
by abnormal amyloid positron emission
tomography (PET) scans or a reduc-
tion in the levels of amyloid peptides in
cerebrospinal fluid.

Although at this stage individuals are
normal from a clinical perspective, they
can be accurately identified and disease
progression can be tracked using dynamic
biochemical and imaging biomarkers as
well as tests of cognitive performance™.
Although it remains to be proven whether
all individuals with brain amyloidosis will
progress to symptomatic Alzheimer’s dis-
ease if they live sufficiently long, thisis a
plausible hypothesis that is consistent with
the available autopsy and biomarker data’.
Indeed, analyses of data from multiple stud-
ies indicate that asymptomatic individuals
with amyloid-p accumulation in the brain
show faster cognitive decline than similar
individuals without amyloidosis.
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CORRESPONDENCE
Nature Reviews Drug Discovery | AOP, published online 15 March 2013; dot:10.1038/nrd 384211

Moving towards early clinical
trials for amyloid-targeted therapy
in Alzheimer’s disease

Paul S. Aisen, Bruno Velias and Harald Hampel

Table 1| Characteristics of an early (asymptomatic) Alzheimer’s dizeaze trial*

Characteristic
Population

Intervention

Duration
Primary outcome

Other outcomes

Biomarkers

Details

» Sporadic Alzheimer’s disease: amyloid-p-positive above 70 years of age

» Familial Alzheimer’s disease: mutation carriers 10 years prior to expected
onset of symptoms

» Down’s syndrome: above 45 years of age

» Active or passive amyloid-targeted immunotherapy

» y-secretase inhibitor or B-secretase inhibitor

» Tau-directed therapy

» Neuroprotectant

» Combination therapy

» 2-4 years

» A composite cognitive end point that combines the results of episodic
memory tests and tests of executive function

= A battery of computerized cognitive tests of memory. executive function,
attention and processing speed

» Patient-reported outcomes

» Volumetric MR, functionel connectivity MRI. amyloid PET, CSF amyloid
peptides, tau and phosphorylated tau

CSF, cerebral spinal fluid, MRI, magnetic resonance imaging, PET, positron emission tomography.
*Also referred to as a secondary prevention trial.
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ADCS A4 Trial Design (Sperling, Aisen)
Anti-Amyloid treatment in Asymptomatic AD

Screen cognitively normal 70+ year-olds, perhaps
enriched based on subjective memory concerns, family
history or cognitive tests

Select those with amyloid in brain by PET (or LP)
Enroll in a 3 year RCT of an anti-amyloid rx

Primary outcome cognitive (FCSRT or other delayed
recall, paragraph recall, orientation, exec fxn)

Amyloid PET to confirm target engagement
Biomarker profile to include CSF, structural MRI
Other outcomes: PRO, additional cognitive tests
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Quanto dovremo attendere perché i dati sul
complesso di fattori che inducono la comparsa
dell’Alzheimer possano diventare ambiti per
interventi preventivi e terapeutici?

45



U.S. launches national war on Alzheimer's

By Janice Lloyd, USA TODAY

January 16th, 2012
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... solo I’'ltalia e ancora priva di un progetto,
immersa nella dialettica negativa stato-regioni.
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Dal 2002 al 2012 le pubblicazioni riportate su
PubMed con il codice demenza sono state:

53.000 nel mondo
3.093 in Italia (5.7%), dopo USA, UK, Germania
418 a Brescia (0.8%)
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L'innovazione terapeutica
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Since 2010 all but one of seven drugs then in phase lll trials had
failed, and some phase Il candidates had been dropped too, he
said. “The old model of drug development has failed,” he said.
“It’s a significant concern for everyone. The last new drug was
approved in 2003".

But the situation was not hopeless, he added. The existence of
genetic mutations that protect against the disease shows that
effective drugs might be possible if they could mimic the same
action. More research spending was needed, he said: although
cancer research has £600m a year to spend, dementia research
has only £50m. The total costs of the disease to individuals, the
NHS, and the economy are 450 times what is spent researching
it, Karran said.

Hawkes N, BMJ 347(7915):3, 2013
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Therapeutic Strategies

Latency

* Traumatisms
* Vascular risk factors

Induction

+ Genetic/hereditary
Pathogenesis

™~

Detection

Symptoms

\

\

Sécondary

Primary
Prevention

» Vaccine
» Estrogen
« NSAID

» Ginkgo

Disease

Prevention
(“Mild cognitive
Impairment”)

» Antioxydants

» Anti-inflammatories

» Neurotrophic factors
» Estrogens

Symptomatic
Treatment

« Cholinergic replacement
therapy

Vascular Prevention
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The compound strikes at a new, single target that has long flown under the radar in
Alzheimer ‘s drug development. The target is a stress-related protein kinase, p38alpha
MAPK.
“We think this protein kinase target is one of the key players in the early to mid-stage of
several diseases of the central nervous system and cancer,” Watterson said. Recent
neuroscience research has shown that the target is activated in neurological disorders
such as Alzheimer’s.
These other diseases include amyotrophic lateral sclerosis (ALS or Lou Gehrig’s disease),
Parkinson’s and frontotemporal dementia. In cancer, the protein helps malignant tumors
evade the immune system as they metastasize and alter their microenvironment in a
stealth type of expansion. Scientists at the University of California at San Diego currently
are studying MW108 in preclinical cancer immunology research.
In a key memory experiment in the study, mice brains were injected with beta-amyloid,
whose increase is one hallmark of Alzheimer’s in humans. One group of mice was then
administered MW108 and another group was administered a placebo.
Next, each group of mice was taught environmental cues to learn how to swim through a
water maze to find a resting platform. Then the mice were placed in a different arm of
the maze and tested on their ability to remember the location of the platform based on
the environmental cues.
The mice administered MW108 found the resting platform in the water maze as quickly
as a control group of mice. The mice given the placebo made more mistakes and took
longer to find the platform. They also had difficulty learning the location of the resting
platform during the teaching phase.
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Nitromemantina
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New Drug, Gantenerumab, Shows Early Promise Against
Alzheimer’s

An experimental drug showed early promise in fighting Alzheimer’s. The drug, called
gantenerumab, lowered levels of a toxic protein that builds up in the brains of those with
the disease. Scientists hope that diminishing levels of the toxic protein, called beta-
amyloid, will protect against memory loss and other symptoms of Alzheimer’s.

The drug is only available for experimental use, and much more study in larger numbers
of people is needed to assess its safety and effectiveness against Alzheimer’s. Many
medications show promise in early-stage trials but prove ineffective or too dangerous for
clinical use on further testing. But the early results will lead to new studies of the drug as
scientists seek ways to stem progression of the brain-ravaging illness.

For the study, researchers at three medical centers in Europe looked at 16 men and
women with mild to moderate Alzheimer’s disease. Some received up to seven
intravenous injections of the drug every four weeks, at higher or lower doses, while others
got a placebo. They also underwent specialized brain scans to assess levels of beta-
amyloid in the brain.

Gantenerumab is designed to enter the brain and bind to beta-amyloid, which forms toxic
clumps called plagque. Once it binds to the beta-amyloid, it is thought to cause certain cells
in the brain to remove the amyloid plagues. The brain scans showed that those getting
the drug had lower levels of beta-amyloid in the brain than those receiving the dummy
drug.

By ALZinfo.org [1], The Alzheimer's Information Site. Reviewed by William J. Netzer [2],
Ph.D., Fisher Center for Alzheimer's Research Foundation at The Rockefeller University.

Source: Susanne Ostrowitzki, Dennis Deptula, Lennart Thurfjell, et al: "Mechanism of
Amyloid Removal in Paitents With Alzheimer Disease Treated With Gantenerumab.” Online
first, Archives of Neurclogy, Oct. 10, 2011.
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Solanezumab (Lilly) in pazienti mild, dopo il
fallimento degli studi su persone affette da
demenza in fase avanzata.
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A Phase 3 Trial of Semagacestat
for Treatment of Alzheimer’s Disease

Rachelle 5. Doody, M.D., Ph.D., Rema Raman, Ph.D., Martin Farlow, M.D.,
Takeshi Iwatsubo, M.D., Ph.D., Bruno Vellas, M.D., Steven Joffe, M.D., M.P.H.,
Karl Kieburtz, M.D., M.P.H., Feng He, M.S., Xiaoying Sun, M.S.,
Ronald G. Thomas, Ph.D., and Paul S. Aisen, M.D., for the Alzheimer's
Disease Cooperative Study Steering Committee; and Eric Siemers, M.D.,
Gopalan Sethuraman, Ph.D., and Richard Mohs, Ph.D.,
for the Semagacestat Study Group

ABSTRACT

BACKGROUND

Alzheimer's disease is characterized by the presence of cortical amyloid-beta (Af)
protein plaques, which result from the sequential action of B-secretase and y-secretase
on amyloid precursor protein. Semagacestat is a small-molecule y-secretase inhibitor
that was developed as a potential treatment for Alzheimer's disease.

METHODS

We conducted a double-blind, placebo-controlled trial in which 1537 patients with
probable Alzheimer’s disease underwent randomization to receive 100 mg of semagace-
stat, 140 mg of semagacestat, or placebo daily. Changes in cognition from baseline to
week 76 were assessed with the use of the cognitive subscale of the Alzheimer’s Disease
Assessment Scale for cognition (ADAS-cog), on which scores range from 0 to 70 and
higher scores indicate greater cognitive impairment, and changes in functioning were
assessed with the Alzheimer’s Disease Cooperative Study-Activities of Daily Living
(ADCS-ADL) scale, on which scores range from 0 to 78 and higher scores indicate
better functioning. A mixed-model repeated-measures analysis was used.

RESULTS

The trial was terminated before completion on the basis of a recommendation by the
data and safety monitoring board. At termination, there were 189 patients in the group
receiving placebo, 153 patients in the group receiving 100 mg of semagacestat, and
121 patients in the group receiving 140 mg of semagacestat. The ADAS-cog scores
worsened in all three groups (mean change, 6.4 points in the placebo group, 7.5 points
in the group receiving 100 mg of the study drug, and 7.8 points in the group receiving
140 mg; P=0.15 and P=0.07, respectively, for the comparison with placebo). The ADCS-
ADL scores also worsened in all groups (mean change at week 76, —9.0 points in the
placebo group, —10.5 points in the 100-mg group, and ~12.6 points in the 140-mg group;
P=0.14 and P<0.001, respectively, for the comparison with placebo). Patients treated
with semagacestat lost more weight and had more skin cancers and infections, treat-
ment discontinuations due to adverse events, and serious adverse events (P<0.001 for
all comparisons with placebo). Laboratory abnormalities included reduced levels of
lymphocytes, T cells, immunoglobulins, albumin, total protein, and uric acid and ele-
vated levels of eosinophils, monocytes, and cholesterol; the urine pH was also elevated.
CONCLUSIONS

As compared with placebo, semagacestat did not improve cognitive status, and patients
receiving the higher dose had significant worsening of functional ability. Semagacestat
was associated with more adverse events, including skin cancers and infections. (Fund-
ed by Eli Lilly; ClinicalTrials.gov number, NCT00594568.)

N Engl ] Med 369(4):341-50, 2013
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Measures Analysis.®

Table 2. Estimated Mean Change from Baseline for the Coprimary and Secondary Outcomes, According to a Mixed-Model Repeated-

Outcome

ADAS-cog score
No. of participants with results
Mean change in score {95% Cl)
ADCS-ADLT
No. of participants with results
Mean change in score (95% Cl)
CDR-SB%
No. of participants with results
Mean change in score (95% Cl)
NPIf
No. of participants with results
Mean change in scare (95% Cl)
MMSE
No. of participants with results
Mean change in score (953 CI)

Placebo

436
6.4 (5.48 t0 7.40)

480
-9.0 (-10.37 t0 -7.67)

485
2.4 (2.06 to 2.67)

473
1.9 (0.69 to 3.12)

400
-3.4 (-1.95 to -2.86)

Semagacestat,
100 mg

483
7.5 (6.44 to 8.53)

481
-10.5 (~11.94 10 -9.07)

480
28 (24710 3.13)

463
2.9 (158 to 4.21)

328
3.9 (-4.51 to -3.30)

Semagacestat,
140 mg P Values
Sema- Sema-
gacestat, gacestat,
100 mg, 140 mg,
vs. Placebo  vs. Placebo
0.15 0.07
497
7.8 (6.72 ta 8.85)
0.14 <0.001
450
-12.6 (-14.1 to -11.2)
0.06 <0.01
494
11(2.73103.4])
0.28 0.05
472
1.7 (2.36 t0 5.08)
0.23 0.03

303
-4.3 (~4.99 to -3.68)

* In this mixed-model repeated-measures analysis, the dependent variable was the change from the baseline score at each postbaseline visit
during the initial treatment period. Fixed effects included the baseline score, treatment, MMSE score at screening, visit, treatment effect
according to visit, concomitant use of an acetylcholinesterase inhibitor (usually donepezil) or memantine at baseline (yes or no), and age at
baseline. Study visit was treated as a categorical variable. “Participant” was included in the model as the random effect. An unstructured
covanance matrix was used to model the within-participant variance—covariance errors. The primary comparisons of interest were those of

140 mg of semagacestat versus placebo, 100 mg of semagacestat versus placebo,
The numbers of participants are based on those who had a baseline score and at |

nates confidence interval.

and 140 mg versus 100 mg of semagacestat at week 76.
east one postbaseline score for each instrument. Cl de-

T For the Alzheimer's Disease Cooperative Study-Activities of Daily Living (ADCS-ADL) scale, the range is O to 78, and higher scores indicate

better function.

1 For the Clinical Dementia Rating-Sum of Boxes (CDR-SB). the range is 0 to 18, and higher scores indicate poorer function.
§ Far the Neuropsychiatric Inventory (NPI), the range is 0 to 144, and higher scores indicate poorer function.

N EnglJ Med 369(4):341-50, 2013
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La mancanza di ipotesi realistiche sul mancato
effetto terapeutico e sugli effetti collaterali del
Semagacestat.
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Il problema concettuale:
“You don’t want to rescue a liver when it is cirrosis”;
nemmeno sono proponibili le cellule staminali.
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MEDICAL NEWS & PERSPECTIVES

New Research on Alzheimer Treatments
Ventures Beyond Plaques and Tangles

M. J. Friedrich

....as with other multifactorial diseases, AD will likely need to be
treated with a combination of drugs.

Ultimately, we will probably need a toolbox with drugs targeted
not only to amyloid butto many other factors that contribute to
the cognitive dysfunction seen in AD—an approach that will
require an increased interdisciplinary attack on this condition.

©2012 American Medical Association. All rights reserved JAMA, December 26, 2012—Vol 308, No. 24
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SHLLANGET Making Alzheimer’s and dementia research fit for populations

Cardd Brayng, Danie! Daws

Lancet 2012;380: 1441-43

We propose that the accepted framework has generally inhibited the
discipline from making advances that might benefit the many people
with usual dementia.

The little progress that has been made in dementia prevention calls for
reflection on successes and failures of the substantial investment over
the past decades by governments, the commercial sector, and charities.

The poor understanding of ageing and prostate cancer, and the
application of an inadequate screening test that has led, many believe,
to over treatment, harm, and expense, has been called the “great
prostate mistake”.

Is it too late to avoid the “great Alzheimer’s mistake”?
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THE LANCET

Making Alzheimer’s and dementia research fit for populations

Card Brayng Dande! Daws

Lancet 2012;380: 1441-43

We advocate an approach to dementia that is driven by true-
population awareness, not merely restating the size of the
problem, and for researchers to argue the true place of their
research with respect to real populations.

Additionally, we suggest that research mapping in a systematic
way for primary, secondary, and tertiary prevention of dementia
and then simulating population effects will help to inform the
scope and direction of future research.
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Le demenze: un modello delle difficolta del
progresso clinico nelle malattie croniche

e |ncertezza eziologica e patogenetica
(molti fattori in gioco)

e Tempi lunghi dei processi biologici
(quando intervenire?)

e Mancato rapporto biologia-farmaco (?)

e Studi clinici complessi, lenti, costosi
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Lo scenario futuro

Scarse novita terapeutiche
Indagini diagnostiche ad alto costo
Accesso limitato a farmaci ad alto costo

Centri di riferimento e riorganizzazione della Rete
delle UVA

Ruolo prevalente della cura (per oggi e... per domani)
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