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KNOWLEDGE BASED SYSTEMS

Replace human with a computer that contains all the relevant knowledge from a
particular domain.
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MACHINE LEARNING



REPRESENTATION / DEEP LEARNING



EXPLANATION ≠ PREDICTION
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EXAMPLE
Alzheimer’s Disease



APOE4
negative

APOE4 
heterozygous

APOE4 
homozygous

30% 55% 80%

AD frequency (%) = 
Number of carriers in cases

Number of carriers in cases and controls

EXPLANATION - APOE4 & AD

*Alzheimer's Disease Neuroimaging Initiative: www.adni.loni.usc.edu
**Database of Genotypes and Phenotypes (dbGAP): www.ncbi.nlm.nih.gov/gap



PREDICTION - APOE4 & AD

NO AD AD
NO AD TRUE NEGATIVE FALSE POSITIVE

AD FALSE NEGATIVE TRUE POSITIVE

DIAGNOSIS BASED ON APOE4
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RECALL (SENSITIVITY) = TP / (FN + TP): 0.12
ACCURACY = (TP + TN) / (TP + TN + FP + FN): 0.58



SMALL SAMPLE SIZE

MANY FEATURES
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COINCIDENTAL RESULTS

Correlation: >0.99
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STATUS QUO - EXPLANATION

NO NEW INSIGHTS
TESTED

1-BY-1



BIOTX.AI - PREDICTION

TESTED
IN GROUPS

PREDICTION OF 
DISEASE STATUS



APOE4 & ALZHEIMER‘S DISEASE

ACCURACY: 58%

APOE4

PREVENTION 
TREATMENT?
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BIOTX.AI & ALZHEIMER‘S DISEASE

GENE 
GROUP

PREVENTION 
TREATMENT

ACCURACY: 85%

1

2
3

4



BIOTX.AI & ALZHEIMER‘S DISEASE
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OUR PORTFOLIO

DISEASE OUR ACCURACY BENCHMARK
ALZHEIMER’S DISEASE 85% 60%

CROHN’S DISEASE > 80% 59%

HYPERCHOLESTEROL > 90% -

TYPE 1 DIABETES > 85% 55%

RHEUMATOID ARTHRITIS > 85% 55%



Test Data Training Data
Iteration 1

Iteration 2

Iteration 3

Iteration 
k=4

All Data

OUT-OF-SAMPLE PREDICTION



NO PROSPECTIVE CLINICAL VALIDATION

http://www.imdrf.org/docs/ghtf/final/sg5/tec
hnical-docs/ghtf-sg5-n8-2012-clinical-
performance-studies-ivd-medical-devices-
121102.pdf



AI IN DIAGNOSTICS
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Test Data Training Data
Iteration 1

Iteration 2

Iteration 3

Iteration 
k=4

All Data

PREVENTIVE MEDICINE FASTER APPROVAL


