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Mild Alzheimer's
disease: MMSE 21
to 26

4

Moderate
Alzheimer's disease:
MMSE 10 to 20

4

Moderately severe
Alzheimer's disease:
MMSE 10 to 14

‘

Severe Alzheimer's
disease: MMSE less
than 10
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Prevalence of types of dementia
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Memory loss
affecting day-to-
day function

Confusion about
time and place

Difficulty performing
familiar tasks

Problems with
language

Problems with
abstract thinking

Poor or
decreased
judgment

Problems
misplacing things

Changes in personality
or behaviour

A loss of initiative
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Alzheimer’s Dementia Consortium

The PREVENT Focus on Biological Psychological Risk
study middle-age factors factors intervention

Article in Press

The midlife cognitive profiles of adults at high risk of late-
onset Alzheimer's disease: The PREVENT study

Karen Ritc hie‘-, Isabelle Carriére’, Li Su, John T_O'Brien, Simon Lovestone, Katie Wells, Craig W.
Ritchie
Both authors contributed equally to this work.
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Early onset Alzheimer’s Late onset Alzheimer’s Genetics and family
disease (EOAD) <65 years 1- disease (LOAD) 265 years history have varying

5% of all cases >95% of those affected roles to play
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?common
. Accelerated organ
gene.tlc B SEelins ?cerebral
predisposition blood flow
Impact of vascular Poor cognitive
systems performance
?advanced ?insulin
glycation end resistance and
products (AGE’s) Causal association Reduces threshold amyloid

difficult to for symptom
establish development clearance
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RESEARCH PAPER

Risk factors for predicting progression from mild
cognitive impairment to Alzheimer’s disease: a
systematic review and meta-analysis of cohort
studies

lhe-Qiong 14" Lan Tan,"*" Huk-Fu Wang * Meng-Shan Tan." Un Tan, " Wei X'
Y]

Qing-Fer 2hao, " Jun Wang, ' Teng hang.” JinTas Yu

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

Alzheimer’s disease

1.52 (1.20-1.91)

Diabetes as a risk factor for dementia and mild cognitive
impairment: a meta-analysis of longitudinal studies

8 M. Wang

Relative risk for type 2 diabetes patient
vs. control

Excaph

Alzheimer’s disease
1.46 (1.20-1.77)

Vascular dementia
2.48 (2.08-2.96)
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Increased Risk of Developing Alzheimer’s Disease Based
On Inheriting APOE4 Gene Variant From One Parent Vs, Both
a2 L2

Genotype E2/E2 E2/E3 E2/E4 E3/E3 E3/E4 E4/E4

Disease 40% less 40% less 2-3times  Average 3 times 10-15

Risk likely likely more likely risk more likely times
more likely
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500000
400000
300000
200000
100000 I I I I
LY ll II i I [] l.
Diabetes Midlife Midlife Depression Physical Smoking Cognitive Combined

Mellitus  Hypertension  Obesity Inactivity Inactivity

B 10% reduction M 25% reduction

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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Incidence & Prevalence

Exceptiondlly Precice.

Medical Expertise

18



MEDICAL g
INTELLIGENCE

2200000 1 Men
2000,000 - Wamen
1,800,000 -
1,600,000
1,400,000
1,200,000 -
1,000,000 -
800,000
600,000
400,000 -
200,000

Humber of people with dementia

ﬂ|||||||||||||||||||||||||||||||||||||
LR R R

Year

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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Humbsr of peopk with dementia
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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
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National Long-term care survey (US)

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

]

US Health and Retirement Study ]

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

N

UK Cognitive Function and Ageing Study

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

Rotterdam Study

* Observed decrease in dementia incidence between 1990 and 2000 —
increase in treatment for cardiovascular risk factors
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Survival & Mortality
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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 Cases BLSA US Life Cases BLSA US Life
(years) Tables 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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Lung Cancer

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
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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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Ischaemic heart diseases (120-125)
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-« Dementia and Alzheimers (FO1, F03, G30)
-+ Cerebrovascular diseases (160-169) -

« Lung cancer (C33, C34)
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Current Pharma Treatments
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t t t t t l' t —
1993 1997 2000 2001 2003

Tacrine Donepezil Rivastigmine Galantamine  Memantine
(Cognex®) (Aricept®) (Exelon®) (Reminyl®) (Ebixa®)

ssue date: March 2011 m

National Institute for

Quick reference guide Health and Clinical Excellence

Donepezil, galantamine, rivastigmine and
memantine for the treatment of Alzheimer’s
disease (review)

NOTE: This guidance replaces NICE technology apprasal gudance 111 ssued i Novernber 2006 (amended

Septamber 2007, August 2009)

The teview and re-appeaisal of donepezil, galantaming, tivastigmine and memantine for the treatment of

Alzheimer’s disease has resulted in a change in the guidance. Specifically

* donepezil, galantamine and rvastigmine e now recommended & options for managing mild as well as
moderate Alzheimer's disease, and

* memanting 5 now recommended as an option for managing moderate Alzhesmer's disease for people who
cannot take ACHE miubitors, and as an option for managing severe Alzheimer's disease
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- Il trial failures
?Amyloid
Hypothesis? BACE inhibitor
\_ Verubecestat
(Feb. 2017)

Solanezumab

~N

?Stage of
Bapineuzumab Disease?
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“In the det 2002-2012, 244 . [{V1-{R{]s
Alzheimer’s were lals; only one of
the 244 drugs successfully completed clinical
trials and went on to receive approval from the FDA”
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Future Advances
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Dose-dependent
removal of
amyloid

Aducanumab

Effect on
symptom
development in
early AD

Gantenerumab
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Trazodone
(depression)

Prevents brain
cell death

Intepirdine

Increases
acetylcholine
production
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Gene Silencing with CRISPR

Guide RNA caso Enzyme

Non-Homologous Inactivated Gen
Cut Genomic DNA End Join‘i,ngg %

) codll TDoo< mmp oocdlllIDeoc

Insertion/Deletion Mutation

Genomic DNA

Double Stranded
Break After the Cas9 enzyme is guided to the right location in the genome and cuts the DNA,

the cell’s natural repair mechanisms take over. The cut is fixed by non-homologous end joining.
This process is error-prone and does not perfectly replace the cut DNA, often resulting in an
insertion or deletion mutation which silences the gene,

Gene Insertion with CRISPR

Guide RNA Cas9 Enzyme Cut Genomic DNA Homology
Genomic DNA <O M Directed
; ‘ M Repair
ST o
Double Stranded New DNA
Break (Delivered with CRISPR Plasmid)

New Functional DNA

To insert a gene, the new gene is added into the original CRISPR plasmid. It is designed
to line up perfectly with the cut DNA strands, so the cell uses a different technique,
homology directed repair, to incorporate a new stretch of DNA into the genome.
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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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Insurance Perspective
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Coverr o s
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Achsmae A s,

Report fo
CIA Research Commitiee

Genelic Testing Model for CI:
If Underwriters of Individual Critical
lliness insurance Had No Access fo
Known Resulls of Genelic Tests

oo

Jonoary 2014

Assess the impact of consumer knowledge of genetic testing

Model simulates the purchase of Cl 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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but less than for

life insurance

e/

Significantly more ~\
than insurance

: Average Cl claim
companies could be

rates could
increase by 26%

ADEO 4.5%

expected to absorb
without an increase
in premium rates

(- )

16% for males,
41% for females
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Summary
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, \ \ \
Current outlook Currently Modest Failed clinical
Incurable symptomatic relief trials
N\ N\ N\
Cause for
.. Alternative Genomic editin ?reducing incidence
Opt|m|5m approaches & and prevalence
— N\ N\ N\
Implications for
. Long-term Anti-selection .
Insurance potential for ‘cure’ exposure Sty
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Thank you

Questions?
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Legal Nofice

©2015 Medical Intelligence (UK) Ltd. All rights reserved. You are not permitted to create any modifications or
derivative works of this presentation or to use it for commercial or other public purposes without the prior
written permission of Medical Intelligence (UK) Ltd.

The information and opinions contained in the presentation are provided as at the date of the presentation and
are subject to change without notice. Although the information used was taken from reliable sources, Medical
Intelligence (UK) Ltd does not accept any responsibility for the accuracy or comprehensiveness of the details
given. All liability for the accuracy and completeness thereof or for any damage or loss resulting from the use of
the information contained in this presentation is expressly excluded. Under no circumstances shall Medical
Intelligence (UK) Ltd be liable for any financial or consequential loss relating to this presentation.
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