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Big Data — An example for Cancer
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The Health Data GoldiLocks Dilemma

SHARING ??? PRIVACY ???
BOTH ????

* Broader Data Interoperability and data sharing
and / or
* Enhanced Data Privacy

Deven McGraw & Vince Kuraitis, P d ]
Health 2.0, September 18, 2019, California, The USA.




Barriers to sharing data

[..] the problem is not really technical [...]. Rather, the problems

are ethical, political, and administrative.
Lancet Oncol 2011;12:933

Administrative (I don’t have the resources)

Political (I don’t want to)

Ethical (I am not allowed to)

Technical (I don’t know how)
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Solution to the Dilemma: O
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Instead, send applications and results Pal

Personal Health Train — Infrastructure to send applications and results

Challenges
* The research application has to be distributed (trains & track)
* The data has to be understandable by an application (i.e. not a human) -> FAIR data stations
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Example:

who3grbmi 'fevlpc_tO'dumsmok't_ct_loc .tstage .nstage ‘hist4g

2, 23 82 2 6 4 4 4
2 29 62 2 1 4 3 1
1| 25 95 2 4 4 1 1
2| 29 73 2 6 0 4 2
1 20 124 2 6 2 3 4
2| 22 56.8 2 1 0 3 4
2 23 76 2 6 2 3 3
IsSCLC T stage N _stage M stage PA Locatie  FEV Cur

0 0 2 0 0 1 97

0 3 2 0 1 0 61

0 1 3 0 1 0

0 1 3 0 1. 0 91

0 1 2 0 1 2

0 3 2 0 1 2 89

https://www.cancerdata.org
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https://www.cancerdata.org/

Personal Health Train:
https://distributedlearning.ai/blog/

Central Server

VR4
|

Researcher

&G

FAIR Data Station

Train

FAIR Data Station
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https://distributedlearning.ai/blog/

Components of PHT

Trains enter station via tracks

- Execution environment for train
- FAIR Data !I?

Tracks

Routes for application/results

transportation Application / Algorithm / Analysis

Scripts

Logic of the application
- Data Query

- Analysis executed on the
gueried data
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Animation

https://vimeo.com/143245835

https://vimeo.com/143245835



https://vimeo.com/143245835
https://vimeo.com/143245835

Use Cases and Applications
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Patient Cohort Analysis from Multiple Data Sources

Track
"\l resors
Researcher
Track
o

w matching patients



Applications
= Distributed Learning on 20,000+ lung cancer patients — Radiotherapy and Oncology Journal , 2020
- 2 year survival prediction
- 5 countries, 8 healthcare institutes — Amsterdam, Cardiff, Maastricht, Manchester,
Nijmegen, Rome, Rotterdam, Shanghai
= (Calculating Healthcare Quality Indicators from distributed datasets for colorectal patients

= Survival Prediction for anal cancers from distributed datasets - Maastricht, Oslo, Leeds

= Distributed Deep Learning with PHT for survival prediction from CT images
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Other Areas

= Different Types of Cancer

= Alzheimer’s / Dementia
= COVID-19

» Cardiovascular Disease Prevention
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PROSPECT: personalized

Use cases
www.personalhealthtrain.nl

Health care

OZCAT: The Australian
Computer Aided
Theragnostics network

Predicting the best Using artificial intelligence:
treatment for patients with tosupport treatment
ip or knee arthri decisions in mental health

implifying the Risk
equalization system

Personal Health Train, part AMICUS: Alin Medical meerCAT: ASurvival Distributed calculation of
of Limburg Meet (LIME) Prediction Model for NSCLC
Patients Through
Distributed Learning Across N
3Countries

Imaging for Novel Cancer
User Support

quality indicators

‘The Dutch Network of
Computer Assisted
Theragnostics (duCAT)

Techruption-
Benchmarkingin health
care by secure Multi Party
Computation

to use the data of 20000

countries to predict
outcomes of therapy
choices for patients
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20k Challenge - A challenge

lung cancer patients from 5

health decision aid
facilitated by the PHT

apro

: analysis of
vertically partitioned data
using multi-party

infrastructure for outcome
prediction models in rectal
cancer

Open Source Infrastructure
for the Personal Health

Decentralised International Cancer
Surveillance and Comparison using the
Personal Health Train

Personal Health Train, part

of Limburg Meet (LIME)

Healthy living

analysis of
vertically partitioned data
using multi-party
computation

My Best Treatment: data-
driven decision support

‘with terminal lung cancer

Datadri

patientswith tes

Rare Cancers in Europe and
Asia (RARECAREnet Asia)

Dynamic consentina
PROTRAIT, national
registration of proton
therapy data

personal data locker

Understanding Oral Cavity
cancer survival in the
Netherlands and Taiwan

‘The Dutch Network of
Computer Assisted
Theragnostics (duCAT)

Prediction model for prostate cancer

Rare Cancers in Europe and

(RARECAREnet Asia)

chinaCAT: Rapid learning
infrastructure for outcome
prediction models in rectal
cancer

Vantages: Open Source
Infrastructure for the
Personal Health Train

Decentralised International

Comparison using the
Personal Health Train

Health research

Personal Health Train, part
of Limburg Meet (LIME)

AMICUS: Alin Medical

Imaging for Novel Cancer

User Support

De

euroCAT: Distributed Techruption-
Benchmarkingin health
care by secure Multi Party

Computation

My Best Treatment: data-
driven decision support
with terminal lung cancer

PROTRAIT, national
registration of proton
therapy data

Rare Cancers in Europe and
Asia (RARECAREnet Asia) cancer survival in the

Netherlands and Taiwan

July 13, 2020

Understanding Oral Cavity

meerCAT: A Survival
Prediction Model for NSCLC
Patients Through

ributed Learning Across
3Countries

20k Challenge - A challenge
to use the data of 20000
lung cancer patients from 5
countries to predict
outcomes of therapy
choices for patients

CONVINCED: analysis of
vertically partitioned data
using multi-party
computation

Decentralised International
Cancer Surveillance and
Comparison using the
Personal Health Train
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