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International 
Statistical 

Classification of 
Diseases 10th 

Revision 

Diseases of the 
nervous system 

(G00-G99)

G30-G32 - Other 
degenerative 

diseases of the 
nervous system 

(G30) Alzheimer’s 
disease



Memory 
Loss

Cognitive 
Decline

Problem-
solving

Language Progressive IncurableSevere Alzheimer's 
disease: MMSE less 

than 10

Moderately severe 
Alzheimer's disease: 

MMSE 10 to 14

Moderate 
Alzheimer's disease: 

MMSE 10 to 20

Mild Alzheimer's 
disease: MMSE 21 

to 26
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Alzheimer’s disease trajectory



8

Memory loss 
affecting day-to-
day function

Difficulty performing 
familiar tasks

Confusion about 
time and place

Problems with 
language

Poor or 
decreased 
judgment

Problems with 
abstract thinking

Problems 
misplacing things

Changes in personality 
or behaviour A loss of initiative
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The PREVENT 
study

Focus on 
middle-age

Biological 
factors

Psychological 
factors

Risk 
intervention

Parent with 
dementia

Cognitive 
testing & 

MRI 
performed

Higher 
dementia 
risk scores 

Poorer 
spatial 

location 
recall

Lower 
hippocampal 

volume
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Early onset Alzheimer’s 
disease (EOAD) <65 years 1-

5% of all cases

Late onset Alzheimer’s 
disease (LOAD) ≥65 years 
>95% of those affected

Genetics and family 
history have varying 

roles to play
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Hypertension Cholesterol

BMI Diabetes

Cardiovascular Risk Factors
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Accelerated organ 
ageing

Poor cognitive 
performance

Reduces threshold 
for symptom 
development

Causal association 
difficult to 
establish

Impact of vascular 
systems

Type 2 
Diabetes

?common 
genetic 
predisposition

?advanced 
glycation end 
products (AGE’s)

?cerebral 
blood flow

?insulin 
resistance and 
amyloid 
clearance
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Alzheimer’s disease

1.52 (1.20-1.91)

Relative risk for type 2 diabetes patient 
vs. control

Vascular dementia Alzheimer’s disease

2.48 (2.08-2.96) 1.46 (1.20-1.77)

Relative risk of progression from MCI to 
dementia in T2DM vs. control



Education Physical Activity Smoking & Alcohol

Dietary Patterns
Social 

Characteristics

Lifestyle Risk Factors
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Genotype E2/E2 E2/E3 E2/E4 E3/E3 E3/E4 E4/E4

Disease 
Risk

40% less 
likely

40% less 
likely

2-3 times 
more likely

Average 
risk

3 times 
more likely

10-15 
times 
more likely
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Potential number of AD cases that could be prevented through risk factor reduction

Source: Barnes D and Yaffe K (2011) The projected effect of risk factor 

reduction on Alzheimer’s disease prevalence  

Lancet Neurology  10:819-828
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Projected increases in the number of people with dementia in the UK 
(2012– 2051), assuming constant age-specific prevalence, by gender
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Projected increases in the number of people with dementia in the UK 
(2012– 2051), assuming constant age-specific prevalence, by age group



•Decline in prevalence of severe cognitive impairment 1982-1999, 5.7% to 
2.9%

National Long-term care survey (US)

•Decline in cognitive impairment between 1993-2002 from 12.2% to 8.7%

US Health and Retirement Study

•Decline in dementia prevalence rates from 8.3% to 6.5% between 1991 and 
2011

UK Cognitive Function and Ageing Study

•Observed decrease in dementia incidence between 1990 and 2000 –
increase in treatment for cardiovascular risk factors

Rotterdam Study



22

Overview & Pathophysiology

Risk Factors

Incidence & Prevalence

Survival & Mortality

Current Pharma Treatments

Future Advances

Insurance Perspective

Summary



23

Medical Research 
Council’s 
cognitive function 
and ageing study 
(MRC CFAS) 

Kaplan-Meier survival curves for people with and without dementia
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Men Women

Age 

(years)

Cases BLSA US Life 

Tables

Cases BLSA US Life 

Tables

60 9.3 28.5 20.0 10.6 32.5 24.1

65 7.8 23.5 16.1 8.9 27.5 19.8

70 6.5 18.7 12.5 7.5 22.6 15.6

75 5.5 14.1 9.4 6.3 17.7 11.9

80 4.6 10.3 6.7 5.2 13.2 8.6

85 3.8 7.3 4.7 4.4 9.4 5.9

90 3.2 5.1 3.3 3.7 6.4 4.1

95 2.7 3.6 3.2 3.1 4.3 2.8

Median remaining survival time (years) of Alzheimer disease cases following diagnosis and 
comparison with BLSA participants and US Life tables 

(Brookmeyer et al, 2002)
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Dementia and Alzheimer disease 
has replaced ischaemic heart 

diseases as the leading cause of 
death in England and Wales, 

accounting for 11.6% of all deaths 
registered in 2015.

In 2015, dementia and Alzheimer's 
disease became the leading cause 
of death in part because people 
are simply living longer but also 
because of improved detection 

and diagnosis

Updating of the international rules 
for determining the underlying 

cause of death is also a factor, with 
the increase in cases attributed to 
these conditions accompanied by 

falls in other causes
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Male age-standardised 
mortality rates, for top 
5 leading causes, 2001 

to 2015

Female age-standardised 
mortality rates, for top 5 
leading causes, 2001 to 

2015
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Current Treatment Approaches for AD

1993 1997 2000

Rivastigmine

(Exelon®)

Tacrine

(Cognex®)

Donepezil

(Aricept®)

2001

Galantamine

(Reminyl®)

2003

Memantine

(Ebixa®)
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Recent phase 
III trial failures

BACE inhibitor 
Verubecestat 
(Feb. 2017)

Solanezumab

Bapineuzumab

?Amyloid 
Hypothesis?

?Stage of 
Disease?
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“In the decade of 2002-2012, 244 drugs for
Alzheimer’s were tested in clinical trials; only one of 

the 244 drugs successfully completed clinical
trials and went on to receive approval from the FDA”
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Aducanumab
Dose-dependent 
removal of 
amyloid

Solanezumab
Preventive 
approach

Gantenerumab

Effect on 
symptom 
development in 
early AD

Crenezumab
Mild-to-moderate 
Alzheimer's 
disease

Trazodone 
(depression)

Prevents brain 
cell death

Intepirdine

Increases 
acetylcholine 
production

Xanamem
Blocks the stress 
hormone cortisol

AADvac1
Vaccine to 
tackle tau
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Direct to consumer 
genetic testing 

45 personal 
genomics companies 

providing DTC 
genetic tests

Late-Onset 
Alzheimer's Disease

•APOE gene 1

? Accuracy & 
consumer mis-
interpretation

Increase in anti-
selection exposure
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Assess the impact of consumer knowledge of genetic testing

Model simulates the purchase of CI policies in one year by 
those who test positive for any of a number of genetic 
markers and follows the policies for many years

Alzheimer’s disease early onset – autosomal dominance 
(ADEO). 
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Material impact 
but less than for 

life insurance

Average CI claim 
rates could 

increase by 26%

16% for males, 
41% for females

ADEO 4.5%

Significantly more 
than insurance 

companies could be 
expected to absorb 
without an increase 

in premium rates



38

Overview & Pathophysiology

Risk Factors

Incidence & Prevalence

Survival & Mortality

Current Pharma Treatments

Future Advances

Insurance Perspective

Summary



39

Currently 
Incurable

Modest 
symptomatic relief

Failed clinical 
trials

Current outlook

Cause for 
optimism

Alternative 
approaches

Genomic editing
?reducing incidence 

and prevalence

Implications for 
insurance Long-term 

potential for ‘cure’
Anti-selection 

exposure
Uncertainty
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Thank you

Questions?
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