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Artificial Intelligence in medicine development - without the hot air

• Developments in Artificial Intelligence (AI) are (…) drivers for a fourth industrial revolution, which 

will impact all human activities, including medicine development and health care. 

• There are obvious benefits for patients 

• More data about the patient that can be assessed 

• Freeing up time for health care professionals for human interaction

• Including the full body of medical knowledge to identify the optimal treatment for a patient

AI is an enormous opportunity for the field. We can learn so much 

from medical image data. Really the promise of precision medicine, 

to treat someone in the optimal way, we can try to reach that by 

incorporating AI. But we’re not there yet …
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A detection/diagnosis/quantification task involving medical images



S. Schalekamp, B. van Ginneken, E. Koedam et al. Radiology 2014;272:252-261





R. Hupse et al. European Radiology 2013;23:93-100



0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

human

A detection/diagnosis/quantification task involving medical images



0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

baseline

human

A detection/diagnosis/quantification task involving medical images

early generation CAD product

mature CAD product



0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

baseline

human

A detection/diagnosis/quantification task involving medical images

early generation CAD product

mature CAD product



0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

baseline

human

A detection/diagnosis/quantification task involving medical images

early generation CAD product

mature CAD product

human with CAD



0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

baseline

human

A detection/diagnosis/quantification task involving medical images

maximally achievable

early generation CAD product

mature CAD product

human with CAD



Simulated

X-ray



105

mm



70 

mm



35

mm





0

1

P
e
rf

o
rm

a
n
c
e
 [

a
.u

.]

baseline

human

A detection/diagnosis/quantification task involving medical images

maximally achievable

early generation CAD product

mature CAD product

human with CAD

computers with superhuman performance











Results



Results













LeNet, Yann LeCun, 1998

• Secret: end-to-end training, all weights are trained with backpropagation

• This networks contains 60,000 weights



ImageNet 2012

AlexNet, Alex Krizhevsky, December 2012, NIPS

• Souped-up version of LeNet

• Input ~100 times larger

• 1000 output classes instead 10

• 60M weights instead of 60k

• Novelty: trained on 2 GPUs



Input: image. Output: number(s). Classifier/discriminator

Inception v3 (2015)

AlexNet (2012)

ResNet (2015)

LeNet (1998)

DenseNet (2016)



Transpara















Screening with CT

• Hold your breath, slide through scanner in <10s

• High resolution (<1mm) 3D image of the lungs

• Very low dose possible

• No contrast material needed, very user friendly

• No high-end scanner needed: cheap (~200 k$) 



Baseline



After 1 year
6mm nodule



After 2 years
2cm nodule

Squamous
cell lung 
cancer

Still early 
stage!



Artificial Intelligence in medicine development - without the hot air

• Developments in Artificial Intelligence (AI) are (…) drivers for a fourth industrial revolution, which 

will impact all human activities, including medicine development and health care. 

• There are obvious benefits for patients 

• More data about the patient that can be assessed 

• Freeing up time for health care professionals for human interaction

• Including the full body of medical knowledge to identify the optimal treatment for a patient

• Furthermore, AI creates new opportunities in clinical development, such as defining 

inclusion/exclusion criteria, the assessment of clinical efficacy of new drugs and evaluation of (new) 

clinical endpoints using innovative data points
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In summary

• AI and deep learning have been successfully applied to many medical image analysis tasks

• Lots of data and good engineering → Human level performance

• Possibility for automation and saving physician’s time

• For tasks for which clinical guidelines do not exist, such as predicting response to treatment 

results are far less convincing

• The key question is not if AI can get the signal out of the data, but if the signal is in (all) the data 


