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ALZHEIMER’S DISEASE - DO WE NEED TO THINK AGAIN?

PATHOGENESIS

Role of genes and gene-environment interactions

Aetiology and pathogenic mechanism; role of protein misfolding
Amyloid present in abundance with MCI prior to hypometabolism
Amyloid as an AMP (anti-microbial protein)

Amyloid immunization — clearance without improvement
Amyloid — symptom mismatch

TREATMENT

Experimenter bias —anatomical and clinical
Differential compensation

Extent of redundancy

In vivo pathology or behavioural symptoms

« Ineffectual » treatments targeting the ACh system
Pre-clinical treatment
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CLINICAL SYNDROMES AND FINAL PATHOLOGY IN CASES BEGINNING WITH FTD
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VOXEL BASED MORPHOMETRY

MULTIVARIATE ANALYSIS — GREY AND WHITE MATTER

ALZHEIMER’S DISEASE SEMANTIC DEMENTIA




AMYLOID LOAD IN MCI

MCI converter
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INCREASED RETENTION OF 11C-PIB IN MCI PATIENTS,
ESPECIALLY MCI TO AD CONVERTERS

Sojkova et al. 2008 Forsberg et al. 2008
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PRE-SYMPTOMATIC DIAGNOSIS - BRAIN RESERVE

HUNTINGTON'S DISEASE

COMPENSATED ATROPHY
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IMAGE CLASSIFICATION AND DIAGNOSIS - RADIOLOGY
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Accuracy (%)

B Radiologist
A SVYM
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SAD sot 1 SAD st 2 | sAD set 3 SAD sots 143
vs . controls vs. FTLD vs. controls vs. cantrols

Dataset

Set 1 (AD and CN; n = 164), Set 1 (AD and CN; n = 164),
MMSE correlation: 0.70 DRS correlation: 0.73
150

Table 2 Results of SVM classification using grey matter vao]
from the whole brain for image analysis
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Predicted MMSE
Predicted DRS

100

Group Correctly Sensitivity Specificity
classified (%) (%)" (%)"

Actual MMSE Actual DRS

Set 2 (AD, MICI, CN; n = 586), Set 2 (AD, MCI, CN; n = 586),

AD and controls Group | 950 95.0 95.0 MMSE corrglation: 028 q A°ASTEos sorrstation: o-87

AD and controls Group Il 929 100 85.7

AD and controls Group lll 8l 60.6 93.0

Dataset | for training, set Il 96.4 100 929
for testing

Dataset Il for training, set | 875 95.0 800 Actual mmsE Actuat ADAS Cog

s Set 3 (AD, MCI, CN; n = 163) Set 3 (AD, MCI, CN; n = 163)
Or testl ng MMSE correlation: 0.47 AVLT 2% retention correlation: 0.13

Group |+l 95.6 971 94.
AD from Dataset Il and 89.2 83.3 94.7
FTLD Group IV

Predicted MMSE
Predicted ADAS-Cog

Predicted MMSE

Predicted AVLT Percent Retention

* . . . . e .
Considering a correctly identified AD case as a true positive. Actunt mmse Rotiet AVLT Percent Retention
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LEVELS OF ANALYSES

MOLECULAR & CELLULAR LEVEL INTEGRATED FUNCTIONS

Genes & molecules Action & Perception
* Perceptual evaluation
Molecular machines:  Motor representations
* Postsynaptic density * Control machinery
* Spines * Motor programs
* Signaling pathways
Learning & memory
Synaptic function and modulation * Storage
* Retrieval
Microcircuits
* Columns Emotions
* CPGs * Interpreting internal stimuli
* Striosomes * Interpreting external stimuli
e Cerebellar microzones
Selective attention
Systems
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NOVEL ENABLING TECHNOLOGIES - A PARADIGM SHIFTING TIPPING POINT?

COMPUTER POWER

DATABASE TECHNOLOGY

HUMAN GENOME PROJECT

(HUMAN) IMAGING

COMPLEXITY MATHEMATICS




MEDICAL INFORMATICS

HIGH LEVEL GRAND CHALLENGE

A PARADIGM SHIFT:

FROM PHENOMENA TO BIOLOGY
IN DEFINING DISEASE




WHY MEDICAL INFORMATICS?

DATABASES — MODELING — MATHEMATICAL TOOLS

Excessive accumulation of neuroscience data at all levels of analysis
— Difficult to integrate and fundamentally understand

— Ehow to extend comprehension from genes to cognition and
diseases

Fragmentation from super-specialisation out of holistic context

Many dynamic, non-linear, complex, interactive processes

IT developments promise efficient neuroinformatics contribution

Neuroinformatics needs complementary rigorous experimentation
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MEDICAL INFORMATICS - THE ROAD MAP

DATA INTEGRATION
AND

CAUSAL ANALYSIS

DISEASE SIGNATURES

THEN

MEDICAL PHENOMENOLOGY

GENETIC & —OMIC CHARACTERISATION
DYSFUNCTIONAL SYSTEM IDENTIFICATION
(POLY)PHARMACOLOGY




HYPERCUBE
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HUMAN BRAIN PROJECT

THE MEDICAL INFORMATICS FACILITY

- to define brain mechanisms causing brain diseases and to treat them

FEDERATE INTEGRATE AND SIMULATE CLINICAL DATA
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