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ImageNet 2012: Image Classification
Breakthrough with convolutional neural nets

ImageNet statistics*

More than have been by the project to indicate
what objects are pictured and in at least one million of the images, bounding boxes
are also provided.

ImageNet contains with a , such as
"balloon" or "strawberry", consisting of images.

= Key to its success: large open data resource & challenge aspect.

“Source: Wikipedia, Aug 21, 2019

“Anything you can do,
Al can do better”
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Can this success be translated to
clinical practice?

Specific health domain challenges:

We need to collect more than
images alone (genetics, omics,
clinical information, exposome).

We need to do to more than image
perception.

Human biology and pathology is
highly variable.
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Promises & challenges in
health domain

DeepMind: “predicting acute kidney injury up to 2 days before it happens” (Nature, July
2019).

703.000 patients.

620.000 data points / 3.600 predictive.

No actual prediction has been made (retrospective study); accuracy is 55.8% and
depends on time to event: prospective validation needed.

Dataset obtained via US Department of Veterans Affairs: 94% male, and biased
population.

Data driven precision health requires
health data infrastructure

Taking individual variability into account to promote health,
Utilizing our rich data resources and Al

prevent & optimize di is and

Population imaging: Rotterdam Study

Population imaging: design
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Rotterdam Scan Study (> 15.000 brain MRI)
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Totally new imaging biomarkers

Convolutional Neural Network architecture for brain age prediction (trained on 5865 images, tested on 2353)

\_, »  ‘biological’ brain age

Wang et al. PNAS 2019
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Kaplan-Meier curves for new biomarker
(delta brain / calendar age)
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Oncology: radiomics pipelines
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Radiogenomics: predicting genetic
mutation status from multiparametric MRI

= 326 MRI scans (T1w & T2w) from multiple scanners
= Cross-validation
Results:
Sensitivity: 0.65 (prediction of co-deleted)
Specificity: 0.72 (prediction of non-co-deleted)
Accuracy: 0.69
AUC: 0.75
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Population imaging genetics
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Brain changes:

Risk factors:
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Neural Network - KEGG Pathway
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Future of imaging genetics

Holy grail: find phenotype = f (genotype, environmental factors)
Current approaches: mostly massive number of linear regressions
Promises in:

+ Larger datasets
+ Machine and deep learning for learning more complex relations

Challenges:
+ DL/ML cannot straightforwardly be applied (heterogeneous data, biological variability)
* Modular approach, integrating prior knowledge with DL
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Making more impact by enabling health

Infrastructure

What is needed?
+ Work on higher quality and better accessible
(image) data for science and innovation

Implement FAIR data, distributed access and
Open Science

Create ML/DL challenges for important tasks

Prospective validation for responsible
introduction Al
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FAIR data & health
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Future of health(care) health
because of Al o

We have the potential to develop a “learning” healthcare system, where new patients are diagnosed / treated

based on all available information

tion of ic and tools; we need

Bringing data, clinical knowledge and Al together is key:
to invest in health data infrastructure

Clinicians will not be replaced, but their jobs will change!

The current hype in Al is mostly about image perception / quantification

Artificial intelligence can model complex relations: linking genetic liability and environment/lifestyle to outcome
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