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Translating dementia research into practice 

Alzheimer’s Disease and Vascular 
Dementia 
Alzheimer’s disease  
• atrophy, mostly temporo-parietal and frontal, neuronal loss, 

neurofibrillary tangles (NFTs), amyloid plaques, degeneration  
• gradual progression, insidious onset 
Vascular dementia    
• Vascular lesions on MRI, brain atrophy, stepwise progression 
• Stepwise progression 
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Alzheimer’s Disease Brain Pathology 
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How early do the changes of 
Alzheimer’s Disease start? 
 
Neurofibrillary tangles occur 
in the 40s  
 
Amyloid occurs in the 60s 
 
 
 
 
 
 
 
 
 
 
 
 

Presenter
Presentation Notes
Half the population have plaques by 47Half the population have tangles by 70



Translating dementia research into practice 

How could Dementia be prevented – 
(hypothetically)? 
 Administering a pharmaceutical that prevented the 

pathology developing (not yet possible) 
 Immunization (not yet possible) 
 By intervening in people who have very early pathology 

but no symptoms, to prevent symptoms (maybe??) 
 By intervening to prevent factors that increase the risk of 

the disease at the population level (possible) 
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About ‘Risk factors’ 
 Increase the chance disease will occur 
 Not necessarily causes but may be causes 
 Have an actual value – ie a risk of 2 means that the risk 

factor confers twice the chance of the disease occurring 
 May be ‘modifiable’ or ‘non-modifiable’ 
 The evidence for risk factors may be very strong, 

moderate or weak depending on how much research has 
been conducted 
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Grading Level of Evidence 

• http://www.gradeworkinggroup.org/ 
• Medical approach to grading of evidence 
• Hierarchical 
• RCTs are only design that can achieve a “High” grade 
• Most observational studies receive “Low” 
• Problem for risk factor research – not amenable to RCTs 
• Ignores biological evidence eg. Animal models 
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http://www.gradeworkinggroup.org/
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What are the risk factors for Alzheimer’s 
Disease? 
Six categories of risk factors have been evaluated 
 Demographic 
 Genes 
 Medical conditions 
 Lifestyle factors 
 Toxic exposures 
 Psychosocial factors 
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Presenter
Presentation Notes
Sources of information are the Evidence report 193 published by the NIH, authors Williams, Planssman, Burke, Holsinger, Benjamin, plus other systematic reviews conducted by the Dementia Collaborative Research Centre – EDP and other authors. Note that new studies are published all the time and while I’ve tried to report the most up to date findings it is possible that there are recent articles in press or that have just been published that may alter some conclusions, particularly where the evidence is lacking. 
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Demographic risk factors for AD 
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Condition Risk 
increased 

Level of Evidence 

Age Yes  Very good 
Low education Yes Very good 
Occupation No Good 
Female ? Mixed results 
Country Yes/no Prevalence differs by 

country 
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Medical conditions - Vascular 
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Condition Risk 
increased 

Evidence 

Diabetes Yes  Good 
Metabolic syndrome ? Limited available 

High blood pressure ? Unclear results for 
AD 

High Cholesterol Yes in midlife Moderate 

High homocysteine Yes  Good 

Presenter
Presentation Notes
Homocysteine is an amino acid – high levels associated with CVD, and risk factor for dementia, is associated with lack of folate
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Diabetes in late-life 

Meta-analysis  

 
Lu, Lin & Kuo, PLoS ONE, 
2009 Diabetes and the Risk of 
Multi-System Aging 
Phenotypes: A Systematic 
Review and Meta-Analysis 
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Medical conditions - medications 
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Condition Risk 
increased 

Evidence 

Head injury Yes  Good 
Depression Yes Good 
Anxiety ? Not enough available 
Statins Reduced Good 
Antihypertensives Reduced Fair 
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Social engagement, Activity 
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Condition Risk 
increased 

Evidence 

Unpartnered Yes Fair 
Low social 
networks 

Yes Fair 

Low cognitive 
engagement 

Yes Fair 

Physical inactivity Yes Good 
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Non-steroidal anti-inflammatory drugs 
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Presenter
Presentation Notes
Results unclear? Therapeutic window,Drug specific effects diluted Breitner n = 2736Without Breitner, NSAIDs pooled effect is protective!



NSAIDs Prevention Trial - ADAPT 
• RCT of NSAIDs to see if they prevented AD (n = 2528) 
• Trial stopped after 2 years because of increased risk! 
• Follow-up of participants continued for another 2 years 

• Naproxen 
• Celecoxib – Trade name celebrex 
• Placebo 

• Results:  
– Participants with no cognitive impairment entering trial had 

reduced incidence of AD with NSAIDs after 2-3 years 
– Participants with CIND had increased risk in first 2.5 years 
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Results from Breitner et al., 2011 Alz & Dem 
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Incidence of AD for 
entire cohort 

Incidence of AD for 
cohort enrolled with 
CIND 

Results from Breitner et al., 2011 Alz & Dem 



Insert figure page 119 from NIA report 
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Williams et al., NIH, 2010. Report on Preventing AD 

Physical activity and AD risk 

Presenter
Presentation Notes
Aging Ment Health. 2010 May;14(4):386-95.Is physical activity a potential preventive factor for vascular dementia? A systematic review.Aarsland D, Sardahaee FS, Anderssen S, Ballard C; Alzheimer's Society Systematic Review group.SourceKing's College London, Wolfson Centre for Age-Related Diseases, Guy's Campus, London, UK. daarsland@gmail.comAbstractBACKGROUND: Physical exercise has several beneficial effects, including reduced risk for Alzheimer's disease. Although several studies of potential risk factors for vascular dementia (VaD) exist, including physical activity, the studies have usually included few participants and there are no meta-analyses addressing this key topic.METHODS: The MEDLINE database was searched using the key words 'physical exercise' 'activity' or 'walking' in combination with 'dementia' and 'vascular dementia'. Potentially relevant studies were assessed and summarised by two of the authors, and longitudinal studies with operationalized definition of physical activity providing risk for VaD in both groups were included in the meta-analysis using pooled estimates from a random effects model.RESULTS: A total of 24 longitudinal studies, including 1378 patients with VaD, were included in the review. The majority of individual studies did not report significant associations. Five studies fulfilled criteria for meta-analysis, including 10,108 non-demented control subjects and 374 individuals with VaD. The meta-analysis demonstrated a significant association between physical exercise and a reduced risk of developing VaD: OR 0.62 (95% CI 0.42-0.92).CONCLUSIONS: We conclude that there is evidence supporting the hypothesis that physical activity is likely to prevent the development of VaD, and should be highlighted as part of secondary prevention programmes in people at risk for cerebrovascular disease.
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Dietary factors and AD 
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Condition Risk 
increased 

Evidence 

B12, folate, niacin No  Fair – more needed 
Vit E, C, beta 
carotene, flavanoids 

Not reduced Fair – more needed 

Ginko Bilboa Not reduced Fair – more needed 
Fish Reduced Good 
Saturated fat ? Fair – more needed 
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Mediterranean diet 
  High fruit, vegetables, legumes, olive oil, low to 

 moderate dairy, low intake of meat, regular moderate 
 alcohol 

  Preliminary evidence is protective, publications from 
 the same study – suggest caution 

  Difficult to measure ‘diet’ holistically  
 

Insecticides 
  occupational exposure increases risk  - fair evidence 
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Smoking and AD 
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Study  Relative Risk (fixed)  Weight  Relative Risk (fixed) 
 95% CI  %  95% CI 

Juan 2004a             13.74      2.72 [1.49, 4.96]         
Merchant 1999b         22.72      1.70 [1.07, 2.71]         
Laurin 2004c           25.88      1.55 [1.00, 2.40]         
Launer 1999d           37.66      1.74 [1.21, 2.50]         

Total (95% CI) 100.00      1.79 [1.43, 2.23] 
Test for heterogeneity: Chi² = 2.35, df = 3 (P = 0.50) 
Test for overall effect: Z = 5.11 (P < 0.00001) 

 0.1  0.2  0.5  1  2  5  10 
    

Alzheimer’s Disease 

Anstey et al, American Journal of Epidemiology 2007 
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Alcohol drinking and  AD 
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Anstey, Mack, Cherbuin 2009 American Journal of Geriatric Psychiatry 

Rev iew: AlcCog
Comparison: 01 Non-Drinker v ersus Light  to Moderate Drinker                                                              
Outcome: 01 Alzheimer's Disease                                                                                        

Study  Relativ e Risk (random  Weight  Relativ e Risk (random
or sub-category  log[Relativ e Risk] (SE  95% CI  %  95% CI

Huang2002             -0.3567 (0.3007)   6.68      0.70 [0.39, 1.26]        
RuitenbergLightMod    -0.1625 (0.1388)  17.78      0.85 [0.65, 1.12]        
Mukamal_LightMod_All   -0.6162 (0.1569)  15.81      0.54 [0.40, 0.73]        
LarrieuLightModerate   -0.2357 (0.1336)  18.39      0.79 [0.61, 1.03]        
Luchsinger2004        -0.0305 (0.1712)  14.40      0.97 [0.69, 1.36]        
Juan2006              -0.4620 (0.0687)  26.94      0.63 [0.55, 0.72]        

Total (95% CI) 100.00      0.72 [0.61, 0.86]
Test f or heterogeneity : Chi² = 11.43, df  = 5 (P = 0.04), I² = 56.3%
Test f or ov erall ef f ect: Z = 3.69 (P = 0.0002

 0.1  0.2  0.5  1  2  5  10

 Light to Moderate  Non-Drinker

Presenter
Presentation Notes
14646 people included followed up and assessed for AD. Light to moderate drinkers were 28% less likely to develop AD than non-drinkers. Heavy/excessive drinkers had no increased risk of AD‘Drinkers’ were 36% less like to develop dementia than non-drinkers
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Low Mid-Life BMI and AD 
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Anstey, Cherbuin et al., 2011 Obesity Reviews 
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Overweight Midlife BMI and AD 
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Anstey, Cherbuin et al., 2011 Obesity Reviews 
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Obese Midlife BMI and AD 
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Anstey, Cherbuin et al., 2011 Obesity Reviews 
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Cognitive training 

 ACTIVE TRIAL (Ball et al., JAMA, 2002; Willis et al., 
JAMA, 2006) 

 RCT evidence showing that Cognitive training is 
protective against cognitive decline ie the ACTIVE Trial. 

 Mean at 74+ at baseline 
 5 week training period in either reasoning, memory or 

processing speed. 
 Benefits maintained at 5 year follow-up 
 Not known if benefit extends to AD 
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Summary focusing on prevention 

There are evidence gaps so we need more research 
Evidence is good for some modifiable risk factors for which 

interventions pose no harm 
  smoking, alcohol consumption, mid-life obesity, mid-

 life high cholesterol, physical activity, education, 
 healthy diet, depression 
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A lifecourse approach to risk reduction 

Pathological processes underlying AD develop early 
Build cognitive and brain reserve from birth 
There are critical periods for exposure to some risk factors 
Risk factors come from many domains – multidisciplinary 

approach needed 
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Risk reduction worked for diabetes 
 

 Diabetes Prevention Program (DPP)  Lancet 2009 10 year 
follow-up 
 3 Groups – Lifestyle modification, Metformin, Placebo  
 Aged 60+ 
 Lifestyle intervention – 16 sessions focusing on weight 

reduction and physical activity 
 After 10 years, compared to placebo, the lifestyle group had 

a 34% reduced incidence of diabetes, metoformin had an 
18% reduction  
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Vascular Risk reduction worked to reduce 
conversion of MCI to AD 
 

 Observational study of 837 MCI patients followed for 5 years 
AD patients (mean age 72) 
 298 converted to AD   
 Diabetes, high BP, cerebrovascular disease, high cholesterol 

were associated with conversion to AD 
 Patients who had their risk factors treated has lower rates of 

conversion 
 
Li, et al, Neurology, 2011 
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Presenter
Presentation Notes
Vascular risk factors promote conversion from mild cognitive impairment to Alzheimer disease.Li J, Wang YJ, Zhang M, Xu ZQ, Gao CY, Fang CQ, Yan JC, Zhou HD; On behalf of the Chongqing Ageing Study Group.SourceDepartment of Neurology and Center for Clinical Neuroscience, Daping Hospital, No. 10 Changjiang Branch Road, Daping, Chongqing 400042, China zhouhuadong163@163.com.AbstractOBJECTIVE: Growing evidence suggests that vascular risk factors (VRF) contribute to cognitive decline. The aim of this study was to investigate the impact of VRF on the conversion from mild cognitive impairment (MCI) to Alzheimer disease (AD) dementia.METHODS: A total of 837 subjects with MCI were enrolled at baseline and followed up annually for 5 years. The incidence of AD dementia was investigated. A mixed random effects regression model was used to analyze the association between VRF and the progression of MCI assessed with Mini-Mental State Examination and instrumental Activities of Daily Living. Cox proportional hazard models were used to identify the association between VRF and dementia conversion, and to examine whether treatment of VRF can prevent dementia conversion.RESULTS: At the end of the follow-up, 298 subjects converted to AD dementia, while 352 remained MCI. Subjects with VRF had a faster progression in cognition and function relative to subjects without. VRF including hypertension, diabetes, cerebrovascular diseases, and hypercholesterolemia increased the risk of dementia conversion. Those subjects with MCI in whom all VRF were treated had a lower risk of dementia than those who had some VRF treated. Treatment of individual VRF including hypertension, diabetes, and hypercholesterolemia was associated with the reduced risk of AD conversion.CONCLUSION: VRF increased the risk of incident AD dementia. Treatment of VRF was associated with a reduced risk of incident AD dementia. Although our findings are observational, they suggest active intervention for VRF might reduce progression in MCI to AD dementia.
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Conclusion 
1. There is a growing evidence base of risk factors for 

dementia that are modifiable 
2. Findings are complex – need to consider age of exposure, 

quality of research, biological plausibility 
3. A lifecourse approach is required  
4. Risk factors for dementia overlap with risk factors for 

diabetes, cardiovascular disease, stroke, cancer 
5. Based on statistical modelling and evidence from 

diabetes, it is highly probable that lifestyle interventions 
will prevent incident dementia cases  
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What can we do now – policy? 

• Promote physical activity, not smoking, eating fish, maintaining 
healthy weight 

• Prevention or optimal management of diabetes, hypertension 
• Treat high homocysteine 
• Promote cognitive engagement and social engagement 
• Promote avoidance of head injury and pesticide exposure 

Translating dementia research into practice 
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Anstey is funded by NHMRC Fellowship #1002560 
 
 
Some of the research described was supported or funded by the Dementia 
Collaborative Research Centre – Early Diagnosis and Prevention, Australian 
National University as part of the Australian Government’s Dementia Initiative. 

  
The views expressed in this work are the views of its author/s and not 
necessarily those of the Commonwealth of Australia.  The audience needs 
to be aware that the information in this work is not necessarily endorsed, 
and its contents may not have been may not have been viewed or reviewed 
by the Australian Government 
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