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The Future: 
Reshaping The Natural History of a Disease
Gordis L, Epidemiology 2000 W. B. Saunders Company Philadelphia,  PA
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Sequence of Pathological, Clinical, and Radiologic 
Changes from Normal Aging to Early AD

Mayeux R. NEJM 2010; 362:2194-201

How Late is the Diagnosis?



Clinical diagnosis of Probable AD NICDS-ADRDA 
Criteria



1. Identification of 

Dementia
Diagnosis:
A Three-Step 
Process

1. Identification of 
a Dementia 
Syndrome

2. Exclusion of 
Other Etiologies

3. Classification



• 1984 NINCDS ADRDA 
Clinical Criteria

What isthe Gold Standard?

• The disease was caused

by provenAD pathology
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How early could/should be the Diagnosis?
MCI

ADphase SMC



1 or more More thanone

Diagnosis of MCI and Mild Dementia



Differential Evolution of Cognitive Impairment in Nondemented
Older Persons: Results From the Kungsholmen Project
Palmer K et al Am J Psychiatry 2002;159:436-442







DiagnosticCriteria(Operational Criteria) 

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

• Provide homogeneous groups of cases• Provide homogeneous groups of cases

• Possible identification of subgroups

• Starting point to predict prognosis and choose a 
therapy 
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New NIA ClassificationSystem 



Symptom onset is important





• “A biomarker that is 
intended to substitute for 
a clinical endpoint. 

• It is expected to predict 
clinical benefit (or lack of 
benefit) based on 
epidemiologic, 
therapeutic, 
pathophysiologic or other 
scientific evidence.”

Definition of Clinical Endpoint Biomarker



Comparison of A-Beta Deposition with PET-PIB
in Carriers and not Carriers in Dominantly Inherited AD
Bateman RJ NEJM July 23 2012



Amiloidosis 59%
42%+17%

17%

42%+17%

Jack CR et al

SNAP







Conclusioni 

• Nuovi sistemi classificatori

• Diagnosi precoce importante per RCT• Diagnosi precoce importante per RCT

• Markers sono molto più efficaci in età basse 
(>75aa)

• Nuove entità cliniche in fase precoce:SNAP e 
PART



DiagnosticCriteria(Operational Criteria) 

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

• Provide homogeneous groups of cases• Provide homogeneous groups of cases

• Possible identification of subgroups

• Starting point to predict prognosis and choose a 
therapy 
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Groups of Patients
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OBS or  RCT



Mortality from leading causes of death over the past five decades
Casserly I. et al Lancet 2004; 363:1139-46.







Cohort Design for Common Diseases 
High Incidence and Prevalence



Common Neurodegenerative Diseases : Study Design 

• Small geographical area

• Door to door survey

• Do not rely on previous medical 

AD

• Do not rely on previous medical 
diagnosis

• 2-3 phases design

• Limited sampled population
500-10000

AD

AD
AD



The Cache County Study 
Incidence of Dementia by Sex and Age

Miech R A, Breitner J C S, Zandi  P P  et al. Neurol 2002; 
58:209-218.
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1)Risk of Dementia Increases with Age but……
and AD is a common Disease



Incidenza in tre studi
Confronto tra la diagnosi di demenza nello studio del MMG e Ricerca attiva di Demenza negli Studi Epidemiologici

Rait G et al BMJ. 2010 5;341:c3584

2) Half of Dementia Cases are not Diagnosed



Rait G et al BMJ. 2010 5;341:c3584

AD
NonSpecific

VAD

22529 pazienti con demenza  82.2 anni  68% Femmine

NonSpecific

3) The Diagnosis of Subtypes of Dementia is done 
only in 1/3 of the cases in UK GP Practices



• Numero di casi di demenza incrementa in maniera 
esponenziale in tutto il mondo

• La diagnosi è inadeguata

• Le demenze (AD in particolare) sono la più 
probabile causa di disabilità nella fase avanzata 
della vita





C.Brayne Nature Reviews in Neuroscience 2007;8:233-239 



National Institute on Aging Exploratory Workshop Sensory and 
Motor Dysfunctions in Aging and AD

Alzheimers Dement 2015;11:70-98



The Global Burden of Disease Study:#5
Differential Increase in Healthy Years Lost to 
Disability vs Life Expectancy 1970-2010
Wang H et al Lancet 2012;380: 2071-94
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Random samples 65th year and above  
from Family Health Service Authority 

Cambridgeshire 
Gwynedd 
Newcastle 

Nottingham 
Oxford 

The Medical Research Council 
Cognitive Function and Ageing 
Study
(MRC CFAS) 

Oxford 
Liverpool 

stratified by age group 
(65-74 years and 75 years and over) 

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

Brain Biopsies



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

Come giudicheresti per uno della tua età il tuo stato di salute?
Eccellente, buono, modesto, cattivo 









The Rotterdam Study: 
AD Incidence (Number of New  Cases/ Year is Decreasing

Schrijvers EMCet al Neurology2012; 78: 1456-1463



GBD 2010: 

Risk Factors are more Dangerous than Diseases
Comparison of the 10 leading diseases and injures and the 10 risk factors 
based on the percentage of Global Deaths and Global DALY

High Blood Pressure

Smoking

Alcohol Use

The Lancet vol 380, December, 2012

Alcohol Use

Diet Low in Fruit Ischemic Heart Disease

CerebroVascular Disease 



MI

STROKE

1 Reduction Incidence Stroke
2 Reduction of Incidence MI
3 Better control of High Blood Pressure

Possible Causes of Reduction in AD Incidence 

STROKE



Estimated Percent and Number of AD cases Attributable
to Potentially Modifiable Risk Factors
Barnes&Jaffe Lancet Neurology 2011;10: 819-28



• The patient with AD is changing (Complex 
phenotype)

AD: From Epidemiology to the Clinic 

• Biomarkers specific of the neuropathology are 
needed but every results from the lab (Imaging or 
Fluid) is not sufficient for diagnosis

• Prevention (primary, secondary, tertiary ) works
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