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POSSIBLE MECHANISMS THAT MAY EXPLAIN THE 

ASSOCIATION BETWEEN VASCULAR RISK FACTORS 

AND AN INCREASED RISK OF DEVELOPING DEMENTIA 

Middleton L.E. and Yaffe K.  

Arch Neurol. 2009;66(10):1210-1215 



CRITERIA FOR CLINICAL DIAGNOSIS OF 
THE METABOLIC SYNDROME 

Circulation. 2009;120:1640-1645 

Joint Scientific Statement among International Diabetes Federation and the 

American Heart Association/National Heart, Lung, and Blood Institute. 

Measure* Categorical Cut Points 

WAIST CIRCUMFERENCE Population and country specific 
definitions 

TRIGLYCERIDES (or drug treatment for 
elevated triglycerides) 

≥ 150 mg/dL (1.7 mmol/L) 

HDL-C (drug treatment for reduced HDL-C) < 40 mg/dL (1.0 mmol/L) in men 

< 50 mg/dL (1.0 mmol/L) in women 

BLOOD PRESSURE (or antihypertensive 
drug treatment) 

Systolic ≥ 130 and/or  

diastolic ≥ 85 Hg  

FASTING GLUCOSE (or drug treatment for 
elevated glucose) 

≥ 100 mg/dL 

*Al least three or more of these factors involved 



Solfrizzi V et al Neurobiology of Aging32(2011)1932–1941 



 
HR  

Parzialmente corretto 
(95% CI) 

 
HR  

Totalmente corretto 
(95% CI) 

Progressione 
verso la demenza Intero campione 

3.89  
(1.09 – 13.86) 

8.15  
(1.16 – 57.51) 

HAZARD RATIOS DI PROGRESSIONE VERSO LA DEMENZA 
NEL CAMPIONE DI SOGGETTI CON MILD COGNITIVE 
IMPAIRMENT AFFETTI DA SINDROME METABOLICA 

Parzialmente corretto:  età e sesso 

 

Totalmente corretto:  età, sesso, scolarità, GDS, drink per day, pacchetti di sigarette-anno,  

          fibrinogeno, colesterolo non-HDL, rapporto ApoB/Apo A-I, CAD, stroke  



Solfrizzi V et al J Neurol Neurosurg Psychiatry 2010;81:433e440 



Solfrizzi V et al J Neurol Neurosurg Psychiatry 2010;81:433e440 

HAZARD RATIOS (HRS) OF DEMENTIA IN WHOLE SAMPLE, IN 

PARTICIPANTS EXCLUDING UNDERNUTRITION AND IN PARTICIPANTS 

WITH HIGH INFLAMMATION STATUS EXCLUDING UNDERNUTRITION AT 

BASELINE (ITALIAN LONGITUDINAL STUDY ON AGEING (FIRST AND 

SECOND SURVEYS, 1992-1996)) 



SYNERGISTIC EFFECT OF OVERALL METABOLIC SYNDROME (METS) (≥3 

METS COMPONENTS) VERSUS INDIVIDUAL METS COMPONENT EFFECTS 

ON THE RISK OF DEMENTIA (ALL CAUSES), ALZHEIMER DISEASE, 

VASCULAR DEMENTIA AND OTHER DEMENTIAS IN THE WHOLE SAMPLE 

(ITALIAN LONGITUDINAL STUDY ON AGEING (FIRST AND SECOND 

SURVEYS, 1992 - 1996)) 

Solfrizzi V et al J Neurol Neurosurg Psychiatry 2010;81:433e440 

Statistics Dementia 

HR (95% CI) 

Alzheimer 
disease 

HR (95% CI) 

Vascular dementia 

HR (95% CI) 

 

Other dementias 

HR (95% CI) 

 

Likelihood ratio 
test 

c2= 5.13, df=1, 
p<0.05 

c2= 0.38, df=1, 
p<0.60 

c2= 19.82, df=1, 
p<0.01 

c2= 1.65, df=1, p<0.20 

Rothman synergy 
index 

0.66 (0.20 to 
2.25) 

- 4.66 (1.05 to 28.76) - 



Can the Treatment of Vascular 

Risk Factor Slow Cognitive 

Decline in Alzheimer’s Disease 

Patients? 



AVAILABLE EVIDENCE THAT TREATMENT OF VASCULAR 

RISK  FACTORS CAN PREVENT COGNITIVE DECLINE OR 

DEMENTIA 

Richard F et al Journal of Alzheimer’s Disease 32 (2012) 733–740 

Risk Factos No.of 
RCTs 

Meta-
analysis 

Categorical Cut Points 

Hypertension 6 Yes 
Decreased incidence of dementia, 
slowing cognitive decline 

Diabetes 2 No 
No effect on cognition. Trend toward 
increased dementia risk  

Hyper-
cholesterolemia 

2 Yes No effect on cognitive decline 

Obesity 0 No n.a. 

Multy-component 2 No 
No effect on cognitive decline in 
early AD (n=1) or vascular disease 
(n=1) 



THE TIMELINE OF RISK FACTORS AND  

PROTECTIVE FACTORS FOR DEMENTIA 

Fratiglioni L et al Lancet Neurol 2004; 3: 343–53 



APPEARANCES OF PLAQUES vs DEMENTIA 

R.A. Sperling et al. / Alzheimer’s & Dementia- (2011) 1–13 



ASSOCIATIONS BETWEEN VASCULAR RISK FACTORS  

AND ALZHEIMER’S DISEASE IN META-ANALYSES 
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3. Power MC,et al (2011) Epidemiology 22, 646-659 
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Study design:            
Followed up from baseline (1990–1993) until 2005 for incident dementia 
 

Study population:     
6,249 participants (60% women) of a prospective population-based cohort  
 

Objective:                  

association between the duration of antihypertensive use and risk of 

dementia. 

Haag M.D.M. et al Neurology 2009;72:1727–1734 



HAZARD RATIOS (HR) OF ALL DEMENTIA AND ALZHEIMER DISEASE 

WITH USE OF ANTIHYPERTENSIVE DRUGS ACROSS STRATA OF AGE 



VASCULAR RISK FACTORS AS TREATMENT 

TARGET TO PREVENT COGNITIVE DECLINE 
 

Biological plausibility 



PATHWAY AND FUNCTION OF  

INSULIN RECEPTOR ACTIVATION 

C. Hölscher, L. Li  
 

Neurobiology of Aging  

31 (2010) 1495–1502 



PATHWAY AND FUNCTION OF  

GLP-1 RECEPTOR ACTIVATION 

C. Hölscher, L. Li  
 

Neurobiology of Aging  

31 (2010) 1495–1502 

GLP-1: Glucagon-like peptide-1 



COMPARISON OF CLINICAL, COGNITIVE, STRUCTURAL, 

METABOLIC, AND BIOCHEMICAL CHANGES AS A FUNCTION OF 

ESTIMATED YEARS FROM EXPECTED SYMPTOM ONSET. 

Bateman RJ et al NEJM 2012;367;9 



COMPARISON OF  

STUDIES OF HIPPOCAMPAL 

VOLUME IN PATIENTS  WITH  

CARDIOVASCULAR DISEASE  

Fotuhi, M. et al. (2012)  
 

Nat. Rev. Neurol.  
doi:10.1038/nrneurol.2012.27 



Fotuhi, M. et al. Nat. Rev. Neurol 2012 



Co-expression and mechanisms of adipokines in obesity 

Smith MM and Minson CT J Physiol 2011 



METABOLIC SYNDROME, COGNITIVE DECLINE  

AND DEMENTIA 

 
Public health interventions 



Christodoulou M Lancet 2012;379: 1975–82 



Christodoulou M Lancet 2012;379: 1975–82 



Yaffe K et al Lancet Neurol 2011; 10: 819–28 

The aim of this Review was to summarise the evidence regarding seven 

potentially modifiable risk factors for AD: diabetes, midlife hypertension, midlife 

obesity, smoking, depression, cognitive inactivity or low educational attainment, 

and physical inactivity.  

Additionally, the Authors projected the effect of risk factor reduction on AD 

prevalence by calculating population attributable risks (the percent of cases 

attributable to a given factor) and the number of AD cases that might be 

prevented by risk factor reductions of 10% and 25% worldwide and in the USA. 



Yaffe K et al Lancet Neurol 2011; 10: 819–28 

ALZHEIMER’S DISEASE CASES ATTRIBUTABLE TO POTENTIALLY  

MODIFIABLE RISK FACTORS WORLDWIDE AND IN THE USA 

9,2% 3.131.733 



Yaffe K et al  Lancet Neurol 2011; 10: 819–28 

10% reduction 

combined effect 
 

308000 

25% reduction 

combined effect 
 

770000 

POTENTIAL NUMBER OF AD CASES THAT COULD BE  

PREVENTED THROUGH RISK FACTOR REDUCTION 



. . . . 

Fratiglioni L et al Lancet Neurol. 2011 Sep;10(9):778-9 



57.3±7.6 years in the 1950s,  
 

65.9±7.9 years in the 1960s,  
 

71.6±9.4 years in the 1970s, and  
 

76.4±10.0 years in the 1980s 

Trend 

p<0.001 
KK Ho, et al Circulation 1993;88;107-115 

MEAN AGE OF ONSET OF CHF  

BETWEEN 1948 AND 1988 



Richard et al Journal of Alzheimer’s Disease 32 (2012) 733–740 

AGE, THE EFFECT OF PREVENTIVE INTERVENTIONS 

AND COMPRESSION OF MORBIDITY 


