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The Future:
Reshaping The Natural History of a Disease




Sequence of Pathological, Clinical, and Radiologic
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Clinical diagnosis of Probable AD NICBSDRDA

MNINCDS-ADRDA Criteria for Diagnosis of Alzheimer’s Disease

Dementia established by clinical examination and standardized brief mental status
examination and confirmed by neuropsychologic tests

Deficits in two or more areas of cognition
Progressive woarsening of memory and other cognitive function

Mo disturbance of consciousness

Onset between 40 and 90 years

Absence of other systemic or neuralogic disorders sufficient to account for the
progressive cognitive defects

Features supporting diagnosis of Alzheimer’s disease

Progressive deterioration of specific cognitive functions such as language {aphasia),
motor skills {apraxia), and perception (agnasial

Impaired activities of daily hiving and altered patterns of behavior

Family history of a similar disarder, especially it confirmed neuropathologically
Mormal lumbar purncture

Mormal pattern or nonspecific changes in electroencephalogram

Evidence of cerebral atrophy on computed taomography, with progression on
serial observation

Features against diagnosis of Alzheimer’s disease
Sudden aonset

Focal neurelegic findings such as hemiparesis, sensaory loss, visual field deficits, and
incoordination early in the course of the illness

Seizures or gait disturbance at the onset or very early in the course of the illness
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What isthe Gold Standard?

e 1984 NINCDS ADRDA
Clinical Criteria

e The disease was caused
by provenAD pathology



Sequence of Pathological, Clinical, and Radiologic

Changes from Normal Aging to Early AD
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Diagnosis of MCI and Mild Dementia

Table 1. Diagnosis of mild cognitive impairment (MCI) and mild dementia 114].

Criteria MCI Mild AD

rformance
Evidence of ains greater
performance age and
educational background
Limited interference with daily a-:tiviﬁ'i Significant interference in being able to
owever, complex unctional tasks may ﬁ‘:cl‘inn eﬂec‘nve!y at wm'; or Eunng
: be completed less efficiently, e.g., usual activity; however, still able to carry
Interference with E oy = .
. S preparing meals, shopping alone for out less complex activity, e.g.,
daily activities . j . t i :
: clothes and groceries, planning a day’s ADLs—bathing, dressing and grooming
activity, remembering appointments or and IADLs—completing chores or
paying bills attending social functions

1 Concern about change in cognition, as compared with previous level based on information from the patient,
clinician or corroborative informant. ADLs = Activities of Daily Living; IADLs = Instrumental Activities of
Daily Living,




Differential Evolution of Cognitive | mpairment in Nondemented
Older Persons. Results From the Kungsholmen Project

TABLE 2. Outcame at 3-Year Follow-Up ol Subgects in a Fopulation-Based Study Who Were Aged 7595 Years and Had Mald,
Moderate, and Severe Cognitive Impairment, Mo Dementia (CIND), at Baseline

Latus at 1 Years

Dead?

Diermient el

51l Improved [N

Baseline® Weverity

-".l'.|il.|'-.|l!'|'.i Relativie Risk

g jusied Relatrer Rk’ (Sl Had CINDY Longer Had CIND

of (1IN0 M %0 Relateee Risk  95% () M %7 Relative Risk  95% M i M h
Milgl (IN=18%) 1 L4 59 | =25 65 T 15 2 -4 8 i3 11 IT?
Moderate (N=E3) 25 L 1.7 1.1-25 il 43 544 3. 7-TH e 5 22
bewiere (H=48) 117 23 1.3 0.7-2.4 4 5 710 4 5-10.8 | ., 13

' Death and dementia categonies both include deceased subjeds with a dementa doagnoss

" Based on number of subjects with mild, moderate, or severe CIND, Percentages in each row do nat add up to 100 because of the overlapping
al the death and déementua calegones.
Relalive nsk was adjusted for age, education, amnd wex, Wakd's chi-sguang stateslics were estmated from thiee separate Cox regression madels
in which the subjects with mild, moderate, and severe baseline cognitive impairment, respectively, wene compared to the subjects who had
na baseline cognative impairment

fyu19.2, di=1, p=0.001
Sye=S, dr=1, peeon
Vyf=5.8, di=1, p<0.02

Lye=VRE di=1, p<0.001

";r_-' 0.7, di=1, p=.40
=i df=1, pL01
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* Provide clear and reproducibile applications of
definition ( based on clinical/test characteristics

 Provide homogeneous groups of ¢
* Possible identification of subgroups

o Starting point to predict prognosis and choose a
therapy




Sequence of Pathological, Clinical, and Radiologic

Changes from Normal Aging to Early AD
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Sequence of Pathological, Clinical, and Radiologic

Changes from Normal Aging to Early AD
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New NIA Classificatiobystem

S 1 Toward defining the preclinical stages of Alzheimer’s disease:
taEE Recommendations from the National Institute on Aging and the

AS‘"TI ptﬂ mati ca mvl 0 i dﬂSiS Alzheimer’s Association workgroup

Reisa A. Sperling™*, Paul S. Aisen®, Laurel A. Beckett®, David A. B@nnett“, Suzanne Craft®,
Anne M. Faganf, Takeshi Iwatsubo®, Clifford R. Jackh, Jeffrey Kaye', Thomas J. Montine’,

-H"gh PET am}ﬂrﬂjd traﬂer retenﬁﬂn ._- F Denise C. Park®, Eric M. Reiman', Christopher C. Rowe™, Eric Siemers", Yaakov Stern®,

Kristine YaffeP, Maria C. Carrillo?, Bill Thies9, Marcelle Morrison-Bogorad', Molly V. Wagster",

-LDW C-SF Aﬁl-d.? . Creighton H. Phelps”

Alzheimer’s & Dementia Il (2011) 1-13

Stage 2

Amyloidosis + Neurodegeneration

-Neuronal dysfunction on FDG-PET/fMRI

-High CSF tau/p-tau /
-Cortical thinning/Hippocampal atrophy on sSMRI

Stage 3
Amyloidosis + Neurodegeneration + Subtle Cognitive Decline
-Evidence of subtle change from baseline level of cognition

-Poor performance on more challenging cognitive tests
-Does not yet meet criteria for MCI




Pamel 1: 'WG-2 criteria for typical AD (A plus B at any stage)

A Spedific dinical phenctype
= Presence of an early and significant episodic memorny impairment (isolated or
associated with other cognitive or behavioural changes that are suggestive of a mild
itrve impairment or of a dementia syndrome) that includes the following
tures:
Gradual and progressive change in memory funchion reported by patient or
informant over more than & months
0 rve evidence of an amnestic syndrome of the hippocampal type,* based on
significantly impaired performance on an episodic memaory testwith established
specthicity for AD, such as cued recali with control of encoding test

In-vive evidence of Alzheimer’'s pathology (one of the following)
Decreased AR, , together with increased T-tau or P-tau in (5F

Increased tracer retention on amyloid PET = =
AD autosomal dominant mutabon present {in PSEN1, PSEN2, or APP) Syl I l pto I I l O n S et I S I I I l p O rtant

Exdusion criteriat for typical AD

Histary

» Sudden onset

= Early occurrence of the following symptomes: gait dsturbances, serures, majpor and
prevalent behavioural changes

Clinrcal features

= Focal newrological features

» Early extrapyramidal signs

« Early halluanations

» Cognitve fluctuations

(ther medical conditions severe encugh to account for memory and related symptoms
Mon-AD dementia
Major depression
Cerebrovascular disease

Tooac, inflammatory, and metabolic disorders, all of which may require specific

imvestigations
MR1 FLAIR or T2 signal changes in the medial temporal bobe that are consistent with

infectiows or vascular inswlis

A Dt i beinie's dimease. *Hippoompal amnestic syracbome micht be defiost to identify in the moderately severeto
sepere dementia sges of the desse, inwhichi ience hesmer's pathology might be sufficent in the
presence of 2well charactensed dementia sy ndm .dditioral investigations, sscth 25 blood tests and brain M AL
are neaded bo el ude ather muses of rognitive disonders or dementia, orconcomitant pathologies (vasoslar lesons)
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/Stage 1

AP Plaque Pathology

-

i

Stage 2
Neurodegeneration

NFT Pathology

//Stage 3

Biomakers + 48
Subtle Cognltlve

— MCl=— AD

“A biomarker that is
Intended to substitute fo
a clinical endpoint.

It

(or lack of
benefit) based on

epidemiologic,
therapeutic,
pathophysiologic or othe
scientific evidence.”

I Biomarker



Comparison of ABeta Deposition with PEPIB
In Carriers and not Carriers in Dominantly InherdeD

Estimated Yr from
Symptom Onset -20 -10 0




100 — A-N-
A+N-
A-N+
A+N+

90 —

80 —

70 —

60 —

Percent
) |
e
|

20 =

10 —

Lancet Neurol. 2014 October ; 13(10): 997-1005.

Age, years
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e Nuovi sistemi classificatori

e Diagnosi precoce importante per k

e Markers sono molto piu efficaci in eta basse
(>75aa)

 Nuove entita cliniche in fase precoce:SNAP e
PART



* Provide clear and reproducibile applications of
definition ( based on clinical/test characteristics

 Provide homogeneous groups of ¢
* Possible identification of subgroups

o Starting point to predict prognosis and choose a
therapy




The Single Patient

' .‘ Groups of Patients
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MORE

SCIENCE.




Cohort Design for Common Diseases
High Incidence and Prevalence




Small geographical area
Door to door survey

Do not rely on previous medic
diagnosis

2-3 phases design

Limited sampled population
500-10000




1)
Risk of Dementia
Increases with Ag

[EEY
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160 -
40
120-
100-
80+
60+
40
204

Miech R A, Breither J C S, Zandi P P et al. Neurol 2002;
58:209-218.
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Percentage of total life expectancy

SCIENCE AND SOCIETY

The elephant iIn the room — healthy
brains in later life, epidemiology and
public health

en YWomen
100 —— 100
- E ol S
-I--_.___‘-‘-.-u
80 - : o Eﬂ—\\
: g - %
704 \ E 70
1 All three = g
60+ | @ ADL + Cognitive o 604
[ Cognitive + lliness — ] .
2071 | [ ADL + lliness %’ A=
1| 0 Cognitive % -]
40 i O ADL %‘ 40 i
30 [ llness & |
1| [] None @ |
20 E 70 -
sl C.Brayne Nature Reyjéws in Neuroscience 2007;8:233-239
D 1 1 1 1 1 ] | {:I 1 1 1 1 1 1
65 70 5 BO 85 20 95 &5 f0 75 80 B85 Q0 Q5

Age (years) Age (years)



National Institute on Aging Exploratory WorkshomSay an
I\/Iotor Dysfunctions in Aglng and AD

Praeclinical AD Prodromal AD

| odar identification

| higher arder processing

| peripheral and central hearing
| auditory evoked responses

| dexterity of extramities

| performance on neuropsych

1gait speed
Parkinsonism

circuit network

Preclinical AD Prodromal AD

Alzheimers Dement 2015:11-98
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The Medical Research Council
Cognitive Function and Ageing
Study

(MRC CFAS)

Random samples 65th year and ab
from Family Health Service Authorit

| II I-

i ' | Cambridgeshire
d J 1 Gwynedd
LU D L o e HR

Newcastle
Nottingham

Oxford
Liverpool

stratified by age group
(65-74 years and 75 years and ove

2500 In each of the areas but
Liverpool sample size of 6000.



A comparison of health expectancies over two decades in @™ ()

England: results of the Cognitive Function and Ageing
Study land Il

Carol Jagger. Fiona E Matthews, Pia Wohland, Tony Fouweather, Blossom CM Stephan, Louise Robinson, Antony Arthur, Carol Brayne, on behalf m
of the Medical Research Council Cognitive Function and Ageing Collaboration®

Would you say for one of your age your health rsegally
excellent/good/fair poor?

Come giudicheresti per uno della tua eta il tude@ salute?
Eccellente, buono, modesto, cattivo
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Comparison of the 10 leading diseases and injuresthe 10 risk factors
based on the percentage of Global Deaths and GIDAdlY
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Possible Causes of Reduction in AD Incidence




RISKFACTOR ~ POPULATIONPREVALENCE RELATIVERISK PAR% (Confidence Range) ~ NO. CASES
95% CI) ATTRIBUTABLE,
Milhions (Confidence
Range)

Low education 400% 159(135,186)  19.1%(123%,256%) 65 (42,87)
Smoking 214% 159(115,220)  139% (39%,247%) 47(13,84)
Physical inactivity 177% 182(119,278)  127% (33%,240%) 43(11,81)
Depression 1329 190(155,233)  106% (68%, 149%) 36(23,51)
Mid-life hypertension 89% 161(116,224)  51%(14%,99%) 17(05,34)
Diabetes 64% 139(117,166)  24%(L1%,41%) 08(04,14)
Mid-life obesity 34% 160(134,192) 0% (L1%,30%) 07(04,10)
Combined (maximum) (507% ) 17187028
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« The patient with AD Is changing (Complex
' phenotype)

needed but every results from the lab (Imaging
Fluid) Is not sufficient for diagnosis

il - Prevention (primary, secondary, tertiary ) work
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Accordo ai sensi dell’art. 9 del decreto legislativo 28 agosto 1997, n. 281, tra il Governo, le
Regioni e le Province autonome di Trento e Bolzano, le Province, i Comuni e le Comunita
montane sul documento recante “PIANO NAZIONALE DEMENZE - Strategie per la

promozione ed il miglioramento della qualita e dell’appropriatezza degli interventi
assistenziali nel settore delle demenze”

LA CONFERENZA UNIFICATA




