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La demenza si puo
predire, prevenire e
quindi trattare
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CALVES ' HEADS AxND 1'11\2:"-.1'."'-';"% OR A PHRENODLOGITAL LECTURE.
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“Let's Rethink Alzheimer's Disease” (Z
(e
The Huffington Post, October 11, 2013 "
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The long way fo Alzheimer (&
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“Alzheimer’s disease and
related dementias are
multifactorial diseases, due to
an interaction of genetic and
environmental risk factors”
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Risk Factors

Non-Modifiable

Age >65
— 5 yrs = double risk

Gender

— Female Survival?

Family History
Ethnicity
Genetics
— ApoE-4
— AN risk

Modifiable

* High Blood Pressure

High Cholesterol
Obesity
Diabetes
Smoking

Head Trauma
Exercise
Nutrition

Education




NIA-AA diagnostic guidelines for Alzheimer’s ___
disease (f ?:3
Alzheimer’s & Dementia 2011;7:257-292 g

Preclinical stages of Alzheimer's
disease

Mild cognitive impairment (MCI)
due to Alzheimer's disease

Dementia due to Alzheimer’'s disease

National
Institute

on Aging
¢ ¥ %




To be discussed:

Early diagnosis: the blomarkers(f A

CSF examination.

Hippocampal volumetry.
FDG-PET.

Amyloid PET
Genetic testing

Neuropsych testing
National and International guidelines
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Panel: Imaging and CSF biomarker categories
in Alzheimer's disease

Bio marker magn itude

Brain AR-plague deposition
. CSFAB...
«  PETAP imaging

Mormal

Neurodegeneration
« (5Ftau

»  Fluorodeoxyglucose-PET

Figure 2: Dynamic biomarkers:  «  Stroctural MRI
AP is identified by CSF AR, or P
C5Ftaw or fluoradecsy glucose-| A f=p-amylodd.

cognitive impaiment.




CSF findings in dementia &

CSF p-Amyloid, CSF Tau
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400+

Alzhaimer Disease

(n=131) 2 =131}

Decreased 3-Amyloid,_,, and Increased Tau Levels in Cerebrospinal Fluid
of Patients With Alzheimer Disease



MRI findings in dementia




PET in Alzheimer’s disease

Amyloid PET Imaging in Alzheimer’s Disease and

Alzheimer's Disease:
Amyloid PET positive

Frontotemporal
Dementia:

Amyloid PET negative

Frontotemporal Dementia
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Biomarkers: all together or step by step? (:Q

MCI: Appropriate Stage of the
Disease for Molecular Imaging

18F-FDG

.—.

Hypometabalism

11C-PiB

&>

/Amylmd—pcsltlve

.

hypometabolism

Tumor,
vascular/
inflaminatory
chlanges

— || P

Amyloid—negative

Drzezga A. Ann Nucl Med. 2010;24:55-66.

Prognosis/Next Steps

High risk for DAT

- Clinical follow-up:
If progress to manifest
dementia: Diagnosis
DAT (DD DLB)

Intermediate risk for
DAT

—= Clinical follow-up:
Repeated 18F-FDG in
case of progression

Low risk for DAT

> Clinical follow-up:

If progress to manifest
dementia: 18F-FDG
FPET for DD of non-DAT
dementias




Guidelines for early diagnosis of AD f‘;,;)
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MECHDAL CLIMICS OF NORTH AMERICHA

Early Diagnosis
and Intervention
in Predementia

Alzheimer’s Disease
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THE IMPORTANCE OF EARLY- (»;;)
DIAGNOSIS )

 Early diagnosis allows people with dementia and their
families to receive timely practical information, advice and
support.

 Early therapeutic interventions can be effective in improving
cognitive function, treating depression, improving caregiver
mood, and delaying institutionalization.

 Early detection of dementia provides an opportunity for the
iIndividual to adjust to the diagnosis and to participate actively
in planning for the future.

» Undetected dementia places older adults at risk for delirium,
motor vehicle accidents, medication errors, and financial
difficulties.



To be discussed:
: (2
Prevention >

Potential impact of interventions.

Primary, secondary and tertiary prevention of
AD.

The timing of interventions.

Physical interventions.

Cognitive interventions.

Psychological and social interventions.
The FINGER and the my-AHA studies.



Potential Impact of Interventions Py
to Delay Onset of Alzheimer’s Disease F';'}

Delay (Years)

0 1 5

US Prevalence of AD
(Millions)

0
7 2037 2047

1997 2007 2017 202

Adapted from Brookmeyer et al, 1998.



Primary, secondary, and tertiary preventlon(f
of Alzheimer’s disease »

a' Abnormal

Primary Prevention
Delay onset of AD pathology
« Decrease A, production

« Prevent tangle formation

-

}/S:E:ﬂndary prevention ‘..r"
Delay onset of cognitive impairment |
in individuals with evidence of

pathology
» Decrease accumulated AR burden
« Decrease neurodegeneration with

anti-tau of neuroprotective a E'I'H:i-
P y Tertlary prevention and treatment
Delay onset or progression of dementia

= Neuroprotection-prevent neuronal loss
« Enhance function of remaining neurons
b Neumtran&mlttﬂr repletion

Mormal —-——-"",' -

No pathology Preclinical Dementia

Clinical disease stage

Sperling RA, Jack CR, Aisen P Sci Transl Med 2011




Accumulation of Alzheimer’s disease risk factors over time

ApcE, other |

Frotective factors

genes

‘Resdliencs io newopathologcl damagn
Jigng af il Curr Alzheimar Res 2013 10(8 [ 352857, Bandin et al. Matumes
2010:652)1131-137; Winbdad ot al. Lancet Mourol 2016:15:455-532

75
Vascular insults
Inflammation

Risk factors

Lundbeck Ingtitute

T Campus




Effect of Physical Activity on Cognitive Function in
Older Adults at Risk for Alzheimer Disease: A
Randomized Trial

onine article and fela 5 Nicola T. Lautenschlager; Kay L. Cox; Leon Flicker; et al.

JAMA. 2008;300(9):1027-1037 (doi:10.1001/jama.300.9.1027)




How might exercise protect the brain? ()

Insulin-Like
Growth Factor

Muscles
Exercise

Brain Derived
Neurotrophic
Factor



Neurogenesis in the adult brain:
death of a dogma
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Exercise No Exercise




More education reduce dementia risk (= >
(Brain, 2010)

1. Cortical atrophy

U852 2 Hippocampal neuritic plaques
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Higher Education Protect Against Alzheimer's
Disease



Depression and social isolation are rlsk/ ;)
factors for Alzheimer’s disease ™

The Mirage study,
2003




Hippocampal volume in depressed
patients

Controls

Recurrent depression



SSRI antidepressants and AD (&

In transgenic mice:

PAROXETINETREATMENT AMELIORATES

COGNITIVEDEFICITSAND AMYLOID/TAU PATHOLOGY
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INAMOUSE MODELOF AD (3xTgAD MICE)

Randomized,
controlled trials
evaluated the
efficacy of
fluoxetine,
citalopram,
fluvoxamine,
paroxetine, and
sertraline for
treatment of AD
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Prevention: it is already happening! /3
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Epoch 1 Epoch 2 Epoch 3 Epoch 4

* Mean age at dementia onset (years)
30 82 84

In the Framingham Heart study a person age 60 today has
a 44% lower chance of developing dementia than a similar-
aged person 30 years ago




Clinical Trials

Finnish Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability (FINGER)
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Safety Committee
Monitoring Committee

FINGER Study
A Sadaniylh PI: M. KiVipeltO
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Recruitment (Dementia risk score)

Screening (Nurse: CERAD; Physician)

Baseline visit (NTEB)

RANDOMIZATION

MINI-
INTERVENTION

INTENSIVE INTERVENTION

NUTRITIOMAL COUNCELING:
7 group & 3 individual sessions
: PHYSICAL ACTIVITY: PHYSICAL ACTIVITY:
I 1-2uiwk muscle strength & 2-3uhwi muscla strength &
= 1-daiveh surobic beaining 5-Exiwh serobis training
F
&
I£ COGNITIVE TRAINING: COGNITIVE TRAINING:
5 B groug seasions, 2 grroup sessions,
| E Independent training Yuwk Emo Independent iraining Jx'e® feno
Lul
=
J= MANAGEMENT OF METABOLIC AND VASCULAR RISK FACTORS
1= & nurse visits, 4 physician visits
Fallow-up visit Fallow-up visit Follow-up visi
! L
| .'
Manth 3 B 9 12 15 18 21 24
! -
Followsup visit Foliow-up visit Follow-up visit

REGULAR HEALTH ADVICE




Finger Study: the results (=

7

MTE total score Executive functioning

— Control
—— Imterventicn

T

Processing speed

]
12 months




The my-AHA study (>
My Active and Healthy
Ageing
PHC-21-2015: Advancing active and healthy ageing with ICT:

Early risk detection and intervention
Contract # 689592
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Project
timeline

Project phases

N=300
Control

N =300

Intervention

Non-test battery doto

) 15 7 [ | (e ol 3 532 1] )

CalendarMonths |~ | L]

Recruitment
& screen

Baseline
Assessment
(manth 0)

& month
Assessmient
imonth 6)

12 manth
Assessment
{month 12)

1& month
Assessment
(manth 18)

- PRE-FRAILTY/FRAILTY SCREENING MEASURES

O [emagraphic questionnalres
. HEALTH 1 {WHO-Cal OLDY
@ HEALTH 2 {iald)

Physical Pre-Frailty measures {Weight, Height, Grip Strength, CE5-D scale,
Timied 4m walk, IPAQ-Short]

. Physacal 11 {6 min walk test, Dual task perfarmanca test, Tamed up & go,
Balance test |SPPB], Sit-stand [SPPB|, ABC scale, PACES scale)

’ Cognition Pre-Frailty Screen |MMSE, HULT)

. Cognition |l {Corsi Blacks, TMT, Stroop, Digit Symbal)

. Paychobogy Pre-Frailty 5creen (HADS)

* Social Screen (LSMS-F, UCLA Loneliness Scala)

* Nutriticn {BMI, Seif-MNA]

V Sleep (Fittshurgh Sieep Quality index)

<= Techaology | (IT Commitment Scale)
<= Technology Il [5US)
<4 Technology Il (BART, UEXQ)

‘ Adherence maasures



The my-AHA Study
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Rekvieve data ot re-imbssiement

My personal Dashboard

My-AHA Middleware
Risk Assessment B Data Analysis

Intervention
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The my-AHA study

N BACK TRAINING TPR

TREND




Multi-Modal and Personalized (2
Interventions e

Two or more of the following treatments:

Exercise (aerobic, endurance, strength training,
balance, flexibility training)

Caregiver training in behavior management
Cognitive exercises
Cognitive-behavioral therapies
Reality orientation
Nutritional intervention

Recreational and social therapies



Early therapy in Alzheimer's disease (¢

Genes,

>

(Primary :l i Secondary Synapse loss,
/’ damage , damage _\ mﬂammatmn

S Clinical :I
\environment, —FLPathDgenesml F’athophysno!ogy | — syndrome

Function

\* Primary gecnndar}\]
.damage damage 4

Prevention

Symptmn
Treatment management

[ Small window

Enhanced window

== [Disease progression
== Halt or slow down progression
- Repair and/or regeneration

Relieve symptoms

Disease progression

Nature Reviews | Neuroscience






