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Dementia

 Neurological condition associated with global

decline in brain function

 Manifestations include difficulties in memory, disturbances in

language, psychological and psychiatric changes and impairments

in activities of daily living

 Common forms:  Alzheimer's disease

 Vascular dementia 

 Lewy Body disease

 Frontotemporal dementia 

 Alcohol related dementia



Dementia prevalence and 

associated costs

 46 million living with dementia  131 million by 2050

 A 5 year delay in onset, will cut down national expenditures

by half

 Need for early diagnosis and intervention

2015 2050

$815 billion

Over $1 trillion

Worldwide 

costs of 

dementia

//



Alzheimer’s disease

Alois

Alzheimer

Augusta 

D

 Progressive 

neurodegenerative disease

 Memory loss

 Reduced comprehension

 Disorientation

 Paranoia

 Auditory hallucination

 Unpredictable and psychosocial 

behaviour

Associated with:

60-80% of dementia cases



Neuropathological hallmarks of 

Alzheimer’s disease
Congophilic Amyloid 

Angiopathy

Neurofibrillary 

Tangles
Amyloid Plaque

No definitive pre-mortem diagnosis

An autopsy identifying the above hallmarks is the only 

definitive method  



Pre-mortem biomarkers of 

Alzheimer’s disease 
Normal 

Brain
Alzheimer 

Brain

 Low glucose 

metabolism

Glucose metabolism via FDG-PET

(Batemen R et al, NEJM, 2012)

 High brain amyloid-β

(Aβ) burden

Aβ deposition via PiB-PET

 Neuronal 

atrophy

Hippocampal volume via MRI



Current gold standard markers for 

Alzheimer disease
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Appear ~2 decades before symptoms manifest

Amyloid-β PET Cerebrospinal fluid biomarkers

Uneconomical! Invasive !

Healthy Preclinical AD

Problem =

 Amyloid-β

 Total-tau

 Phosphorylate

d-tau



Solution to Problem:
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1. Economical

2. Easily accessible 

3. Enable therapeutic administration while the neural substrate is 

responsive to treatment

Identify preclinical biomarkers applicable for 

community wide screening:

Solution = Develop a diagnostic 

blood test for preclinical AD



Developing a diagnostic 

blood test for AD
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By identifying blood biochemical alterations between healthy

controls and preclinical AD



Forms of Alzheimer’s disease 

and risk factors
 Autosomal Dominant Alzheimer’s disease (ADAD) < 

1%  

― Genetic mutations

 APP (chromosome 21)

 PSEN1 (chromosome 14)

 PSEN2 (chromosome 1)

 Sporadic Alzheimer’s disease

― Age

― APOE ε4 allele (chromosome 19)

― Other factors?



Lifestyle factors associated with 

Alzheimer’s disease

 Diet

 Exercise

 Brain training

 Sleep

 Chronic stress



Diet

Higher adherence to 

the Mediterranean diet

 High intake of fruit and 

vegetables

 Moderate to high fish

intake

 Moderate to high cereal

intake

 High unsaturated fatty 

acids

 Low saturated fatty acids

 Low to moderate dairy 

product intake

 Low meat and poultry 

intake

 Regular but moderate 

alcohol intake

Better cognitive performance in 

healthy participants

(Gardener SL et al, 2015, Molecular Psychiatry)



Physical activity

(Brown BM et al, 2012, Translational Psychiatry; Brown BM et al, 2013, Molecular

Psychiatry; Brown BM et al, 2017, Alzheimer’s and Dementia)

Intense physical 

activity

Better cognitive 

performance in the 

elderly

Higher exercising 

APOE ε4 carriers
Lower brain amyloid 

burden

Habitual exercise 

levels in 

presymptomatic

ADAD

Lower brain amyloid 

burden



Cognitive training
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 Scientific studies have shown that cognitive training improved 

cognitive abilities. 

Scientific evidence suggests: 

(Ball K et al., 2002; Smith GE et al., 2009; Shah TM et al., 2017)

 Engage in activities that involve new learning

 Play mind games like crosswords, number and word puzzles, chess and cards

 Read, write, converse, use a computer, learn a language, taking up a course

 Pursue cultural activities like going to plays, concerts, museums, galleries

 Keep up hobbies like jigsaws, painting, sewing, carpentry or take up new hobbies



Sleep

(Potvin et al., 2012; Lim et al., 2013; Lo et al., 2014; Sexton et al.,

2014; Spira et al., 2013; Rainey-Smith et al., 2016).

Reduced sleep quality 

and increased sleep 

fragmentation

Cognitive decline, 

cognitive impairment 

and AD

Self-reported short

sleep duration and 

poor sleep quality

Brain atrophy

Self-reported shorter

sleep duration and poor 

sleep quality

higher brain amyloid 

burden

Longer sleep 

latency

higher brain amyloid 

burden



Strategies to improve sleep?

longer sleep duration

shorter time to fall asleep

higher perceived sleep quality

less daytime dysfunction

Music 

45 minutes of music at 

bedtime for 3 weeks

(Lai et al., 2005; Gooley et al., 2011)

Using dim lights in the evenings, avoiding exposure 

to bright lights before bedtime

Lights



Stress

STRESS

Likely accelerate the effect of

Aβ on cognitive decline

(global, episodic memory and

executive function)

hippocampal 

atrophy in 

patients with AD

Elevated

cortisol

Brain Aβ deposition in 

cognitively normal and 

older adults with AD

cognitive 

decline in AD 

patients

(Huang CW et al, J Clin Neurosci 2009; Umegaki H et al, Brain Res 2000; Franz CE et al,

Psychoneuroendocrinology, 2011; Toledo JB et al, Alzheimer’s and Dementia 2012; Pietrzak R,

Biological Psychiatry Cogn Neurosci Neuroimaging, 2017)



The Finnish Geriatric (FINGER) 

intervention study
A 2 year multidomain intervention of diet, exercise, cognitive training, and 

vascular risk monitoring versus control to prevent cognitive decline in at-

risk elderly people

Diet: 

Fruit and vegetables

Wholegrain cereal 

products 

Low-fat milk and meat 

products

Sucrose intake < 50 g/day, 

Fish consumption > 2 

portions/week

Physical Exercise: 

Muscle strength

Aerobic Exercise

Exercise to improve 

postural balance

Cognitive training: 

Web-based computer 

program targeting:

Executive processes

Working memory

Episodic memory

Mental Speed

Social interaction:

Stimulated through the 

numerous group meetings

Management of metabolic 

and vascular risk factors:

Meetings with study 

nurse/physician 

Blood pressure, weight and 

BMI, hip and waist 

circumference, 

recommendations for lifestyle 

management

(Ngandu T et al., The Lancet, 2015)



The FINGER study

 Improvement in the cognitive battery total score after 24 months

was 25% higher in the intervention group than in the control group

 Improvement in executive functioning was 83% higher, and in

processing speed 150% higher, in the intervention group than in the

control group

 Risk of cognitive decline was increased in the control group

compared with intervention group for the cognitive battery total score,

executive functioning, and processing speed

(Ngandu T et al., The Lancet, 2015)

While encouraging, the findings were limited to one study of a single 

population  Pointer Study
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