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Charité 2007 39 year-old female patient, s/p minor stroke
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consulting a junior resident doctorCharité 2007
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Charité 2007 In search for the best treatment
The patient provides various data
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Charité 2007 How can we use all these data?
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“All data that are acquired
are intended to be used for prediction.“
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“All data that are acquired
are intended to be used for prediction.“

But: Data are not available,
Not interpretable,
Not analysable
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Previously in AI … Publication from 1977
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Previously in AI … Publication from 2017: same questions, more computing power
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Previously in AI … But: No real progress for patient!
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Previously in medicine…

Study patient: male, caucasion, 50 years old

1st generalization in data acquisition

2nd generalization in treatment (Standards)
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How do we treat the individual patient?
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In an ideal world

Patient-
centered

Personalized

Predictive
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The idea Application of Machine and Deep Learning
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MODEL INPUTS PREDICTIONS

MODEL
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To do Questions from the patient

What
diagnostics?

How do
I stay

healthy?

What is the
risk of this

intervention?

What imaging?

What doctor
should I see?

How can I
report my
quality of

life?
How this

diagnosis
is going to
change my

life?

Can
wearable
devices

help me?
Do I need
genomic
testing?

Are my
data 

safe?
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To do Our answers

What
diagnostics?

How do
I stay

healthy?

What is the
risk of this

intervention?

What imaging?

What doctor
should I see?

How can I
report my
quality of

life? How this
diagnosis

is going to
change my

life?

Can
wearable
devices

help me?
Do I need
genomic
testing?

Are my
data 

safe?

Ethical
Framework

Patient =
Owner of Data

Data Security
and Privacy:

No big brother!
Prediction vs.

Action: We can‘t cure 
everything we predict!



Let‘s take a deep breath!



C HA LLENG ES  A ND A I M S

Neglected data   à Maximum information
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Clinic-based   à Patient-centric

Generalized guidelines   à Personalized treatment



Problem

Stroke is the second leading 
cause of death worldwide.

Over 60% of stroke survivors 
suffer from permanent 
restrictions in their daily 
activities.

1,2m strokes per year 
in Europe

The direct medical treatment 
cost per person affected in 
Germany amounts to an 
average of €43,000.

This results in annual costs 
of € 11.5 billion for the 
healthcare system.

€11,5 billion per year
direct medical costs 

In Germany there are around 
30m people with an elevated 
risk for cardiovascular 
events and stroke.

Continuous disease 
management for this 
segment would significantly 
reduce the medica, financial 
and social impact of stroke.

30m people at risk

PR O B LEM
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Treatment Prevention

O V ER V IEW

A hospital solution as a 
tablet-based App

Treatment



B A C K G R O U N D

Cutting-edge machine learning and 
deep learning technologies

Outcome prediction based 
on hybrid models

Creating a data-driven clinical
decision support system

Integrating all available 
digital data

R&D funding by Federal Ministry of Research , 
Data access, prototype to be deployed 

4 years development 
@CharitéBest

Treatment
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IBM Confidential
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IBM Confidential



S O LU T I O N

Yields best outcome on a 
personalized level

Allows for best acute
treatment selection

Provides 
individual risk

The P2020 Best 
Treatment aims to 
provide an easy-to-use, 
seamlessly integrated  
and AI-based clinical 
decision support system 
to provide best 
treatment for acute 
stroke patients.
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Another breath!



PRECISE4Q	–
Leading academic research	in	
Europe	(H2020)
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• 11 partners, €6m
4 years (2018-2022) 

• Led by Charité

• Largest stroke 
data collection

Ø Building models for 
each phase

https://www.charite.de/service/pressemitteilung/artikel/detail/personalisierte_und_optimierte_versorgung_von_schlaganfallpatienten/

Leading Europe: PRECISE4Q
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Creating a         
data-driven 
AI-based 
decision support system 
for personalized

1. Prevention, 
2. Treatment, 
3. Rehabilitation, and
4. Reintegration
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Data
• Safety & security (GDPR)
• Infrastructure (centralized vs. 

decentralized)

Ethical
• Bias (test/training)
• ML conflicts
• Patient autonomy

Modeling
• Data access
• Few data (e.g. 

thrombectomy) 

Roll out 
• Few incentives 

for prevention
• Regulation (MDR)

Medical
• Benefit for 

individual
• Health-

economic
benefit

PA R T N ER S
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The perspective



V A LI DA T E – HO R IZO N EU R O PE



V A LI DA T E – HO R IZO N EU R O PE



M U LT I - S T R EA M  M O DEL A R C HI T EC T U R E



M EDIC A L R EC O R D



PR EDI C T I O N

30%



Vielen Dank!

Dr.  med.  Dietmar Frey, MD JD MBA
CLAIM Charité Lab for AI in Medicine
claim.charite.de
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