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Consider individual differences in life science research 
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Source: Chakma, Journal of Young Investigators, 16, 2009 
 

Principle of Personalized Medicine 

• The right drug for right patient at right dose at right time 
• = Precision medicine or Targeted medicine 
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Crash course in molecular biology 
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DNA, protein, cell, tissue, system biology 
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Personalized medicine in melanoma 

B-RAFV600E mutation Strong growth of cell Growth of tumor 

• B-RAFV600E cells always grow and become cancer cells 

• RAF inhibitors will block pathway, block cell growth 
and inhibit cancers that have a B-RAFV600E mutation 

• 60% of melanoma patients have B-RAFV600E mutation 

• Basis for a personalized medicine ! 

* 
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Personalized medicine in melanoma 

Treat patients with  
B-RAFV600E mutation Inhibit growth of cell 

Patients live longer Tumors disappear Cells stop growing 

B-RAF inhibitor 
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Emerging Personalized / Precision / Targeted Medicine 

2010: 

 5% of drugs in pipeline had companion diagnostic biomarker test 

 

2015: 

80% 

50% 
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Optimal Personalized / Precision / Targeted Medicine 



People are more than linear pathways 



Moving to personalized health(care) 

{Source: Barabási 2007 NEJM 357; 4} 

• People are more than linear pathways 
• Different systems and networks 
• Different risk factors 
• Different preferences 

  

    
  

12 Alain van Gool, Ctgb Relatiedag 2017, Ede, 15 June 2017 



Personalized health(care) in a systems view 
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Societal need in efficient personalized health(care) 

{Source: prof Jan Kremer} 

Towards cost effective care, less cure 
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Highest need in efficient personalized health(care) 
 

   It’s personal ! 
 

‘I want to stay healthy.’ 
 
‘If not, how do I get healthy?’ 
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Focus on the end user:  the patient / citizen 
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Moving to Personalized Health(care) 

“The term "personalized medicine" is 
often described as providing "the 

right patient with the right drug at 
the right dose at the right time."   

 
More broadly, "personalized 

medicine" may be thought of as the 
tailoring of medical treatment to the 
individual characteristics, needs, and 

preferences of a patient during all 
stages of care, including prevention, 

diagnosis, treatment, and follow-up.” 
 

(FDA, October 2013) 

17 
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3 key aspects of personalized health(care)  
 
‘I want to stay healthy. If not, how do I get healthy?’ 
 

1. What to measure? 

2. How much can it change? 

3. What should be the follow-up for me? 
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Exponential technology developments in laboratories 
 
• Next generation sequencing 

• DNA, RNA 
• Risk analysis and therapy selection 

 
 

• Mass spectrometry 
• Proteins, metabolites 
• Monitoring of disease and treatment effects 

 
 

• Imaging 
• Non invasive images, real time 
• Spatial view of intact organs and organisms 
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System biology 
β-cell  Pathology 

gluc Risk factor 

{Source:  
Ben van Ommen 
TNO} 

therapy 
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A changing world: Getting digital 
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New data ! 
(generators, owners)   
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Ongoing:  translate laboratory to society 

• Point-of-care analysis of 
few biomarkers 

• 1.000.000 signals per 
proteomics analysis 
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and many many many more … 
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What does my DNA tell me? 

23% chance blond hair 3.1% Neanderthaler DNA  
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Genetic risk lung cancer 
→ don’t smoke ! 

What does my DNA tell me? 

No expected adverse reaction 
to Warfarin 
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… but not all data is useful data ! 



3 key aspects of personalized health(care)  
 
‘I want to stay healthy. If not, how do I get healthy?’ 
 

1. What to measure? 

2. How much can it change? 

3. What should be the follow-up for me? 
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Personalized health(care) model 
Personalized 
Intervention 

of patients-like-me 
Personal thresholds 
of persons-like-me 

Big  
Biomarker 
Data 

Molecular 
Non-molecular 
Environment 
… 

Time 

Disease 

Health 

Selfmonitoring 

Adapted from Jan van der Greef, TNO 

Personal profile 

Personalized health 

Personalized medicine 
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Example personal profile-based  patient assessment 

{Chen et al, Cell 2012, 148: 1293} 

Concept: 
• Continuous monitoring (n=1) 
• Routine biomarkers to alert 
• Omics to explain 
• Early intervention 

 
 
 



healthy disease disease + 
treatment 

Moving to truly personalized monitoring 

Subgroups 

100% 

Individual 

Population 
Past 

Present 

Future 
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Personalized health(care) monitoring as part of our lives 

• Monitor on background 

• Alert when you are at risk 

• Advice what to do 

 

Examples from car dashboard: 

• Empty gas tank 

• Traffic jam ahead 
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View in the (very near) future 
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View in the (very near) future 
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