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The key issue – The data 
What is measured and what are the consequences? – An early clinical study

Gustav III., King of Sweden from 1771 to 1792:

A “controlled study” about finding evidence of the 
detrimental effects of drinking coffee:

▪ One convicted murderer had to drink coffee for 
the rest of his life
▪ Another one had to drink tea for the rest of his 

life
▪ Two physicians supervised the study

▪ First one physician died

▪ Gustav III. was assassinated in 1792

▪ The second physician died
▪ The tea drinker died at age 83
▪ The coffee drinker outlasted all of them

An early clinical trial, Ann. Int. Med. 117, 1, 30 (1992)

In 1822 drinking coffee was prohibited in Sweden



PROCESS 

CHANGE

ANALYTICSINTEGRATIONDATA

Hurdles to Reaching the Promise of 
Digital Health

We are 
creating 

millions of 
useful data 

points,
from a wide 

variety of 
sources…

…But the data is 

provided in 

separate 

solutions which 

prevent getting a 

holistic view of 

the patient.

FREEING DATA 

AND 

INTEGRATING 

DATA ARE KEY

Predictive analytics 
has arrived…Natural 
language processing 

will become a 
commodity…

…But working with 
only part of the data

Analytics alone 
cannot transform 

healthcare.  
Analytics need to 

create actions.  
Culture change, 

behavior change, 
process changes are 

hard to execute.

Source: Frost & Sullivan 



Descriptive:
What happened?

Diagnostic:
Why did it happen?

Predictive:
What will happen?

Prescriptive:
How can we make it 
happen?

Better data for better analytics

Hindsight Insight Foresight
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Slide adapted from George Church



Slide adapted from George Church

2018 $0.1K



458 Ferrari Spider - $398,000 in 2006 –

25 cents now!



Much more data for way less money

Data is growing faster than ever before and by the year 2020, 
about 1.7 megabytes of new information will be created every 
second for every human being on the planet.

http://www.whizpr.be/upload/medialab/21/company/Media_Presentation_2012_DigiUniverseFINAL1.pdf
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Data Analysis Experiment Experimental Design



• Metabolomic data for 30 oncology patients, 15 responders, 15 non-
responders

• With some pathway info we developed a simple decision tree that
relies on only 3 metabolites to distinguish responders vs. non-
responders

• These metabolites are all affected around catabolism for a certain
amino acid

 Supported by new proteomics data



• Starting point: Gene expression data from diseased
vs. healthy patient, treatment info

• Determine gene signature for diseased

• Map into pathway information

• Extract metabolite information from public sources, 
determine possible biomarker

 Validated☺
✓



• Treated/untreated expression data from 4 cancer cell lines
(sensitive and resistant) 

• Build and use analysis pipeline

• Developed both target and resistance hypothesis

• Target hypothesis validated in experiment☺
✓



• Various datasets (>80 cell line test from various providers with
expression data)

• Integrated with pathway and biochemical activity data

• Proteomics data

• Sequence data, some mutation data

• Public information

• First validation results look promising



Focus Psychiatry: Implementation
Making practical knowledge accessible

Digital health: Precision medicine

App:
Medication reminder function

Mood report

Individual adjustment of 
medication + dosage

Dosage 
algorithm

*

Determine optimal dosage based 
on mood report/ genetic 
background

Data collection 
+ interpretation

 Find best medication + dosage for individual patients based on 
their genetic background

Direct contact

* Machine learning system
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Making Practical Knowledge accessible

Clinical, medication and genetic data collection

Systematic Interpretation, literature research and standardization

Development data collection platform, dosage algorithm and apps
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