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Drug discovery and development
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Case studies
Of Al In
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Data Acquisition DataIntegration  Machine Learning . . . Ethics, Law,
& Dissemination 8 8 & Analytics Policy,
Social Implications




CardioVascular Case Study
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HRVpreprocessing

HRV processing

Data acquisition

techniques
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Classification using Artificial
Neural Network (ANN)

Classification Evaluation
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Confusion
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CardioVascular Case Study

Biomedical Signal Processing and

Control
ELSEVIER Volume 42, April 2018, Pages 145-157

Heart rate variability analysis using neural
network models for automatic detection of

lifestyle activities

Sarah Christina Matta 2, Ziad Sankari °, Sandy Rihana 2 & X
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Reinventing Cardiac Care



Neurology Case Study

Responsive NeuroStimulation
Detection Counts
44 % seizure reduction

Implantable lead
assemblies

Implantable
telemetry unit

Personal advisory
device

Advisory System
Continuous iEEG recordings
External Processing Unit for storage and Analysis




Preictal Seizure
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Seizure Detection i .. )
Detection Latency, > Late - Seizure Prediction/Forecasting

Intervention (too late); - Employ Computational Intelligence Techniques to accurately

Brain already evolved into Predict Seizures
a Seizure.




Neurology Case Study

IEEG recordings from 3 dogs
available through the
IEEG.org portal

Long term recordings (16
electrodes, Fs= 400Hz)

NeuroVista Ambulatory
Monitoring device

DATA SPLITTING FOR EACH DOG

ID #:::: # of T{?i;?g;g-and Testing (# of

Dog recording - alidation "

TOtaI Of 978 dayS Of davys Seizurcs (# of seizures) seizures)

continuous IEEG A0002 as1 83 37 days (11) 414 days (72)
A0003 197 27 22 days (7) 175 days (20)

recordings. - A 0004 330 15 26 days (5)

304 days (10)



Neurology Case Study

& Preprocessing: Zero phase band-pass
filtering

& Electrodes Selection: Kmeans-DTF

& Feature Extraction: 14 Prominent
traditional univariate features

& Feature Selection:
Genetic Algorithm

& Classification: Support Vector Machine

¢ Performance Evaluation: Sensitivity,
AUC

Bouassi et al. IEEE TBME 2018
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SOZ: Seizure onset zone;
SEF: Spectral edge frequency;
SEP: Spectral edge power;




Neurology Case Study

A Functional-genetic Scheme for Seizure Forecasting
in Canine Epilepsy

May 21, 2018

Kmeans-DTF
Strength of Causal

415 18
Interactions

Seizure
Onset

...
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TBME Impact Factor (2017): 4.288
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Symposium

on the applications

of artificial intelligence

in medicine (AIM) of the Faculty
of medicine

@ RESEARCH HIGHLIGHTS

Faculté de médecine

Université l”\

de Montreéal 1843-2018 |

ICTALS2017: Designing the next generation of closed loop

seizure control
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Pharmacology Case Study

Permeability across the
Blood Brain Barrier

(BBB)




Pharmacology Case Study | = ¢

INPUT FOR
DECISION MAKING

Molecular descriptors
of drug molecules

AIM

Predict whether a
drug penetrates the
BBB (BBB+) or not
(BBB-)

* Predicts whether a drug
crosses the BBB or not

» Based on molecular
descriptors of the drugs




In silico BBB model

2 - Extraction of relevant molecular
descriptors

1 - Drug data collection .



In silico model
v' 96.26% highest overall accuracy obtained
v Higher than the previously reported results

v" Promising tool for early stage drug discovery §
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Telemonitoring case study
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Scientific Research & Development

Speeding up the treatment
Speeding up Drug Discovery
Speeding up detection and clinical diagnosis



