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Smarter, more 
efficient R&D

Improved access & 
personalized patient care

Focus areas for informatics
Personalized Healthcare

Patient matched 
to clinical trial

Clinical trial data 
generated

Potential biomarkers 
selected

A B

New R&D 
hypothesis generated

Treatment plan 
selected

Real world data 
generated

Comprehensive 
diagnosis performed

Evidence-based
treatment options outlined

C D

Database & 
Analytics Interface



High dimensional clinical data types
Personalized Healthcare

Cell Lines

Tumor subtype A Tumor subtype B

= Sensitive Cell Lines
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GENETICS DATA
e.g. mutation and 
expression information

SENSOR DATA
e.g. smartphone-based 
clinical biomarker data

REAL-WORLD DATA
e.g. patient data from electronic 
health records (EHR)

IMAGE DATA
e.g. IHC of tumor tissue 

Database & 
Analytics Interface



Digital Biomarker Discovery in Parkinson Disease
Sensor Data

> 5000 
ACTIVE TESTS

28,000
HRS OF CONTINUOUS 
MONITORING

1
EXPLORATORY 
TRIAL

Y

X
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Digital Biomarker Discovery in Parkinson Disease
Sensor Data

Data upload

In both the Active Test and 
Passive Monitoring test, 
smartphone data is captured& 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǳǇƭƻŀŘŜŘΧ

Active Test

Patients are asked to complete six tests on the app at 
the same time each day, ideally in the morning.

Voice 
Recording

Balance Test Gait Test Dexterity 
Test

Rest Tremor 
Test

Posture 
Tremor Test

Passive Monitoring

Patients carry their 
smartphone around as they go 
about their daily activities 



Frequent measurement are key
Sensor Data
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Deuschlet al (1998).
Movement Disorders

Importance of Longitudinal Measurement: 
Patient tremor severity varies from day to day (on/off)

No visible 
tremor

Plainly visible 
tremor

Frequency (Hz)

Diagnosis Frequency (Hz)

Physiologic tremor

Dystonic tremor

Parkinsoniantremor

Cerebellar tremor

Holmes tremor

Palatal tremor

Neuropathictremor syndrome

Drug-induced& toxic tremors

Psychogenictremor

0 5 10



Understanding the Immune Context of Tumor Treatment
Image Data

High-throughput
tissueimagingthat
allowsquantitative 
analysisof tumor
immune context

10,000
SLIDES/YEAR

100,000 
OBJECTS/SLIDE

Overlayof imaging
resultson the original 
high resolution image

Interactive summary
statisticsfor user-
selectedareas



Correlating cell drug resistance with underlying NGS data
Genetics Data

= 600+ 
EXOME SEQUENCED CELL LINES

10% of cancer cell lines 
sensitive to treatment with 
drug X

Cell Lines

Tumor subtype A Tumor subtype B

= Sensitive Cell Lines

Genes

A gene expression signature 
predicts cell-line sensitivity to 
drug treatment



Identification of exclusion criteria in CIT trials
Real-World Data

Real-World Data Creation of 
matched cohorts

case

control


