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Dementia (DSM-IV criteria)

ÅLoss of cognitive abilities including

Åmemory

ïPLUS at least one of the following:

Åimpaired language

Åimpaired abstract thinking

Åimpaired perception

Åimpaired judgment

Åpersonality change

ÅImpairment in social or occupational functioning (decline 

from a previous level)

ÅNo delirium
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Prevalence of Alzheimerôs Disease (AD)
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AD prevalence doubles every 5 years

Age  60 65 70 75 80 85 90

Prevalence (%) 1 2 4 8 16 32 64 



Rapid Growth of Alzheimerôs Disease
(in millions)
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By 2050, the number of people with Alzheimerôs will range from 11.3 - 16 million.



ÅVISUAL SPATIAL SKILLS
ÅDisorientation in unfamiliar places / own neighborhood / 

even own appartment 

ÅProblems with driving (missing exits, north vs south, east 
vs west)

ÅProblems changing subway or bus lines

ÅARITHMETIC SKILLS
ÅKeeping track of finances, bank account balances

ÅCount correct change when shopping

ÅCalculate tips

ÅORIENTATION
ÅConfusing dates, months, years, days of the week 

Symptoms in AD



ÅMOOD
ÅSymptoms of depression (30-50%, often intermittent)

ÅUsually apathy, lack of interest or motivation to do things

ÅAnhedonia

ÅSleep problems 

ÅBEHAVIORAL
ÅAgitation ïIrritability - Aggressiveness (50%, often 

persistant)

ÅPERCEPTUAL DISORDERS
ÅUsually paranoia ïsuspiciousness 

ÅMore rarely illusions, hallucinations

Symptoms in AD



NINCDS/ADRDA Criteria for AD

ÅDefinite AD
ï Histologic confirmation of the disorder

ÅProbable AD
ï Characteristic clinical course and findings
ï Insidious onset
ï Continuous progression
ï Deficits in 2 or more areas of cognition
ï Absence of other disorders that could account 

for dementia

ÅPossible AD

ï Patients with an atypical course

ï Patients with concurrent illnesses that may partially 
account for the cognitive problems



Criteria for AD (NINCDS/ADRDA)

ÅDefinite AD

ïHistologic confirmation

ÅNevertheless, clinical diagnosis 

quite accurate:

80% sensitivity

90% specificity



Disease Progression

ÅNot direct cause of death.

-dehydration, injuries, 
malnutrition, infection  

ÅAverage course is about 7 to 
12 yrs.

ïEarly stage: 1- 2 years

ïMiddle stage: 2-12 yrs

ïLate stage: 1 yr

ïTerminal stage:  mos.

ÅPredicting progression

ïEPS (rigidity, 
bradykinesia) at baseline 
assoc. w/:

Åincreased mortality

Åmore rapid functional 
decline

Åincreased risk of SNF 
placement/equivalent

ïpsychosis (hallucinations 
or delusions) assoc. 
w/more rapid decline

Stern et al



Strategies to Treat AD

Symptomatic Treatment

ÅAnticholinesterases

ïTacrine  1993

ïDonepezil 1996

ïRivastigmine 2000

ïGalantamine 2001

ÅNMDA inhibitor

ïMemantine 2003



Treatment of Behavioral-Mood  symptoms
ÅAgitation ïAggression ïIrritability 

ÅPerceptual disorders (paranoid delusions, more rarely 
hallucinations

ï30-50% develop them

ïProblematic for caregivers, reason for hospitalization or 
institutionalization

ïNew atypical neuroleptics 

ÅQuetiapine (Seroquel)

ÅOlanzapine (Zyprexa)

ÅRisperidone (Risperdal)

Å***Very sensitive to typical neuroleptics (Haldol): become very 
parkinsonian

ÅDepression

ï30% develop it ïusually intermittent

ïSSRIs



Medicare Spending on Alzheimerôs 
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Source: ñSaving Lives, Saving Money: Dividends for Americans Investing in 

Alzheimerôs Researchò, The Lewin Group & the Alzheimerôs Association, June 2004.



Lower risk of AD or slower cognitive decline

ÅVitamin C 
ÅMasaki, Losonczy et al. 2000; Engelhart, Geerlings et al. 2002; 

Zandi, Anthony et al. 2004; Morris, Beckett et al. 1998 

ÅVitamin E
ÅMasaki, Losonczy et al. 2000; Engelhart, Geerlings et al. 2002; 

Morris, Beckett et al. 1998; Morris, Evans et al. 2002; Morris, 

Evans et al. 2002; Zandi, Anthony et al. 2004; Corrada, Kawas et 

al. 2005 

ÅVitamin  B12
ÅLa Rue, Koehler et al. 1997; Clarke, Smith et al. 1998; Wang, 

Wahlin et al. 2001; Haan et al. 2007; Tangney 2009

ÅVitamin B6
ÅCorrada, Kawas et al. 2005

ÅFolate 
ÅClarke, Smith et al. 1998; Wang, Wahlin et al. 2001; Ravaglia 

2005; Corrada, Kawas et al. 2005; Balk 2007 (metaanal-interv).

ÅModest to Moderate ETOH 
ÅOrgogozo, Dartigues et al. 1997; Ruitenberg, van Swieten et al. 

2002; Truelsen, Thudium et al. 2002; Mukamal, Kuller et al. 2003; 

Luchsinger, Tang et al. 2004; Ganguli , Vander Bilt et al. 2005; 

Espeland, Gu et al. 2004; Stampfer Kang et al 2005 

ÅFlavonoids 
ÅCommenges, Scotet et al. 2000

ÅCaroten
ÅBarberger-Gateau et al 2007;

ÅFish 
ÅBarberger-Gateau, Letenneur et al. 2002; Morris, Evans et al. 2003; Morris, 

Evans et al. 2005; Huang, Zandi et al; 2005; Barberger-Gateau et al 2007;

ÅUnsaturated fatty acids 
ÅKalmijn, Feskens et al. 1997; Morris, Evans et al. 2003; Morris, Evans et al. 

2003; Schaefer, Bongard et al. 2006; Laitinen et al. 2006; Barberger-Gateau 

et al 2007;

ÅLower total fats, cholesterol, saturated 

fats 
ÅKalmijn, Launer et al. 1997; Kalmijn, vanBoxtel et al. 2004; Morris, Evans 

et al. 2003; Luchsinger, Tang et al. 2002; Laitinen et al. 2006 

ÅCoffee
ÅMaia, de Mendonca 2002

ÅFruits 
ÅDai, Borenstein et al 2006; Barberger-Gateau et al 2007; 

ÅVegetables (polyphenol antioxidants?)
ÅDai, Borenstein et al 2006, Kang, Grodstein; Research-Practice AD 2007, 

Barberger-Gateau et al 2007; 

ÅCurry (curcumin - antiinflammatory? 

antioxidant?)
ÅTze-Pin Ng et al 2006



Risk for AD or cognitive decline not associated with

ÅVitamin C 
ÅLuchsinger, Tang et al. 2003, Masaki, Losonczy et 

al. 2000, Heart Protection Study 2002; Laurin, 

Masaki et al. 2004; Dai, Borenstein et al 2006; Yaffe 

2004

ÅVitamin E
ÅSano 1997; Luchsinger, Tang et al. 2003, Masaki, 

Losonczy et al. 2000; Heart Protection Study 2002; 

Laurin, Masaki et al. 2004; Yaffe 2004; Dai, 

Borenstein et al 2006; Kang 2006

ÅVitamin B12
ÅCrystal, Ortof et al. 1994, Seshadri, Baser et al. 

2002; Morris 2006; Ravaglia 2005; Balk 2007 

(metaanal-interv); Aisen 2008

ÅVitamin B6
ÅSeshadri, Baser et al. 2002; Morris 2006; Balk 

2007 (metaanal-interv); Aisen 2008

ÅFolate
ÅSeshadri, Baser et al. 2002; Balk 2007 (metaanal-

interv); Haan 2007; Middleton 2007; Morris 2006; 

Aisen 2008

ÅFish
ÅSchaefer, Bongard et al. 2006;

ÅFats 
ÅEngelhart, Geerlings et al. 2002

ÅOmega-3
ÅO.van de Rest et al. 2008

ÅCarotenes 
ÅHeart Protection Study 2002; Luchsinger, Tang et al. 

2003; Laurin, Masaki et al. 2004; Yaffe 2004.

ÅCalcium (high worse)
ÅVan Vliet 2004.

ÅWine
ÅDai, Borenstein et al 2006; Barberger-Gateau et al 2007;

ÅFlavonoids
ÅLaurin, Masaki et al. 2004.

ÅTea
ÅForster, Newens et al. 1995; Rogers, Simon et al. 1999 

ÅFruits
ÅKang, Grodstein; Research-Practice AD 2007



Diet and AD

ÅOne of the reasons for discrepancies between studies: we look 

at isolated-individual food or nutrients and not composite dietary 

patterns. Individuals do not consume foods or nutrients in 

isolation but rather as components of their overall daily diet. 

ÅGrowing attention in dietary pattern analysis (Jacobson, Stanton 

1986) in relation to 
ÅCirrhosis 
ÅCorrao, Zambon et al. 2004

ÅVarious cancers 
ÅMcCann, Weiner et al. 2001; Rouillier, Senesse et al. 2004; Cottet, Bonithon-Kopp 

et al. 2005

ÅDietary patterns not explored in the neurological literature



Dietary Pattern approach - Advantages

ÅCapture the multidimensionality of the diet since they can reduce confounding

andintegrate complex or subtle interactiveeffects of many dietary exposures 

(Jacques and Tucker 2001)

ÅFish consumption had a greater effect in reducing platelet aggregationwhen part of a 

low-fat rather than a high-fat diet (Mori, Beilin et al. 1997).

ÅEffect of fish consumption in lowering blood pressure(Vandongen, Mori et al. 1993)and 

blood lipids(Mori, Vandongenet al. 1994)seems to be much more pronounced in subjects 

following a low fat diet. 

ÅHigher copper consumption associated with faster cognitive declineonly among 

subjects with high intake of saturated and trans fats(Morris, Evans et al. 2006). 

ÅReduce problems generated by multiple testing

ÅReduce problems related to high correlations - colinearitythat may exist 

among nutritional elements

ÅUseful when well-developed hypothesesfor association with particular dietary 

elements do not exist

ÅUseful for public health  policy



Dietary Pattern ïMeDi approach - Disadvantages

ÅIt assumes underlying monotonic effectsand does not address 

possible thresholds or the shape of the underlying curve. 

ÅIt weighs equally the underlying individual food categories, 

which in turn are composed of different number of food 

constituents.

Å

ÅBecause they cannot isolate food or nutrient-specific effects, 

they do not elucidate our understanding of the biological 

mechanismsthat mediate their association with disease.



Dietary Pattern approach

ÅCan be developed a posteriori on the basis of already 
existing data (empirical aggregation of individuals with 
similar diets based on their reported intake of food)
ïUse of various multivariate methods such as discriminant analyses, 

principal componentsanalyses or clusteranalyses
ïMcCann, Weiner et al. 2001; Costacou, Bamia et al. 2003; Villegas, 

Salim et al. 2004; Corrao, Zambon et al. 2004; McCann, Weiner et al. 
2001; Rouillier, Senesse et al. 2004; Cottet, Bonithon-Kopp et al. 2005

ÅCan be developed a priori on the basis of previous 
knowledge concerning a favorable or adverse health effect 
of various dietary constituents
ïSuch an example is the Mediterranean Diet (MeDi)



Mediterranean Diet

High intake of 
Vegetables 
Legumes 
Fruits
Cereals
Fish 
Unsaturated fatty acids (mostly in the form of olive oil),                           
but low intake of saturated fatty acids 

Low-to-moderate intake of
Dairy products (mostly cheese or yogurt)
Meat and Poultry

Regular but moderate amount of
Ethanol, primarily in the form of wine and generally during meals

Seems to include many of the components reported as 
potentially beneficial for AD and cognitive performance




