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Personalisierte Medizin   Die Genforschung verheißt perfekt auf den 
Patienten abgestimmte Therapie. Praxistauglich sind erst wenige. 

Jeder Mensch ist anders. Was den einen heilt, kann bei anderen versagen. 
Ziel ist es, mittels Genanalyse die optimale Arznei für jeden zu finden. Apotheken Umschau 10/ 14 Schwab M 

IKP Stuttgart MS8026 
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2011 

Personalized / Precision Medicine:  
delicate balance between benefit and risk 

Schwab & Schaeffeler. Genome Med 2012 

Precision medicine is “an emerging 
approach for disease treatment and 
prevention that takes into account 

individual variability in genes, 
environment and lifestyle for each 

person.”  
 https://ghr.nlm.nih.gov/primer/precisionmedicine/definition 
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Cohen & Settleman. Cell  2014 

Genomic information from tumors provide 
vital information to guide drug development 

and treatment decisions 
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Targeting treatment to the activating  
V600E BRAF variant in the melanoma gene 

McDermott et al. N Engl J Med 2011 

vemurafenib (Chapmann et al. N Engl J Med 2011) 
trametinib (Flaherty et al. N Engl J Med 2012) 

BRAF inhibitors 
(V600E, V600K)  Schwab M 

IKP Stuttgart MS8235 
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Genome Medicine  2017 

KNOWLEDGE GAP BETWEEN  KNOWN 
PHARMACOVARIANTS AND EXAC DATA  

http://exac.broadinstitute.org/ 

Lee et al. Nature 2016 

Schwab M 
IKP Stuttgart 

FOUR in FIVE patients  
are likely to carry a variant  

with possibly functional effects  
in a drug-related gene  

for commonly prescribed drugs.  
MS8237 
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More than >160 FDA-approved drugs with  
labeled pharmacogenomic information  

Page Last Updated: 02/08/2018  

https://www.fda.gov/Drugs/ScienceResearch/ucm572698.htm 
MS8238 



Clin Pharmacol Ther 2013 

http://www.pharmgkb.org/page/cpic 

Clin Pharmacol Ther 2017 

Clin Pharmacol Ther 2017 Schwab M 
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Prospective patient cohort N=8000 

Ubiquitous Pharmacogenomics (U-PGx): 
Making actionable pharmacogenomic data and effective treatment 

optimization accessible to Every European citizen  
Vice-chair of the consortium / leader of component  III: M Schwab  

H2020-PHC-24-2015 
Total budget:       

15.000 T€ 

2016 - 2020 

component  III 

Schwab M 
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https://www.rbk.de/service/presse/pressemeldung/article/robert-bosch-krankenhaus-stuttgart-und-biologis-gim-integrieren-pharmakogenetik-in-den-klinischen-
alltag-ein-meilenstein-fuer-personalisierte-medizin.html 
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Clin Pharmacol Ther 2013; update 2018 in press 

Schaeffeler et al. 2001, 2003, 2004, 2006, 2008, Schwab et al 2001, 2002, Teml et al. 2007, 2009,  
Stanulla et al. 2005, 2009, Appell et al. 2013, Relling et al. 2013; Tamm et al. 2017; Rieger et al.2018 
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A new predictor for thiopurine drug toxicity 
NUDT15 (Nudix hydrolase 15) 

Schwab M 
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2016 

Schwab M 
IKP Stuttgart 

Clinically relevant ONLY for Asians 
MS8246 



Nudt15 deficiency: weight loss and  
early death resulting from toxicity during  

thiopurine therapy in mice.  

Michaelis Menten kinetics model  
and DNA-TG levels during  

MP dosage titration.  

95 children with ALL  

Nudt15-/- and wild-type mice 

Blood 2018 

Schwab M 
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NUDT15 and TPMT explain thiopurine related  
drug toxicity in European patients with severe 

cytopenia/pancytopenia (n=107) 

Cases (n=47)  
who developed toxicity 

<= 3 months Schaeffeler et al. Genet Med in press Schwab M 
IKP Stuttgart 

IKP diagnostic cohort  
for TPMT (n > 25.000) 
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Clin Pharmacol Ther 2013 

Clin Pharmacol Ther 2018 in press 

Clin Pharmacol Ther 2018 

Clin Pharmacol Ther 2018 
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Genotype and phenotype guided supplementation of TAMoxifen 
standard therapy with ENDOXifen in breast cancer patients 
(TAMENDOX) 
Principal investigator and LKP: M Schwab  
BMBF „Innovation for Individual Medicine“ 
Duration: 4 years (2016-2019) 
Funding: total 4,300,000 € 
 
 
 
 
 

Personalized Medicine, Pharmacogenomics, and Drug Development Schwab M 
IKP Stuttgart 

Chemical synthesis  
Pharmaceutical manufacturing 
Pharmaceutical packaging  
Clinical trial phase I/IIa 
…. 
Drug approval  Clin Pharmacol Ther 2018 
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Genomics 

Microbiomics 

Proteomics 
Metabolomics 

Omics Profile 
Systems Biology 
Bioinformatics 
Biomathematics 
Biostatistics 

Data  
Integration, 
Analysis & 
Interpretation 

Patient-Specific  
Interactions 

Complex Disease Networks 

Clinical  
Care 

Innovations 
Care Delivery 
Patient Education 

Personalized Medicine and future direction 

Schwab M 
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PharmacoOmics to explain individual variability of  
ADME expression and to identify novel drug targets 

Schwab & Schaeffeler. 
Genome Med, 2012 

Adapted from:   
Meyer, …Schwab, Annu Rev Pharmacol Toxicol, 2013; 
Emami- Riedmaier …Schwab, J Intern Med  2015; 
Auffray, … Schwab. Genome Med  2016 
Fisel, …Schwab, EOMT  2017  

Schwab M 
IKP Stuttgart 

Editors:  
Schwab M 
Ratain M 
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Fraga et al. PNAS 2005 

The same DNA but different phenotypes 
Epigenomics and DNA methylation 

Epigenetic differences arise during  
the lifetime of monozygotic twins 

Schwab M 
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DNA methylation and its impact on  
disease pathophysiology and drug therapy   

Fisel, Schaeffeler, Schwab.  
Clin  Pharmacol Ther  2016 & Clin Transl Sci. 2018  Schwab M 
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Cohen & Settleman.  
Cell  2014 

tumor cells 

Schwab M 
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2016 

TKI, tyrosine kinase inhibitor  

Cover page 
CPT 2010 Jan 
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low DNA methylation ccRCC
high DNA methylation ccRCC

Log-rank P = 1.23e-04
HR = 0.39 [0.24,0.64]

0 1 2 3 4 5 6 8 10

HR = 0.39 (95% CI: 0.24-0.64) 
Log-rank P = 1.23e-04 

low DNA methylation ccRCC 
high DNA methylation ccRCC 

SLC16A3 DNA methylation predicts survival of ccRCC patients  

Fisel et al. Clin Cancer Res 2013 
Illumina Infinium Human  

Methylation 450 Bead Chip Schwab M 
IKP Stuttgart 
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2012, May 

Section editor:  
Matthias Schwab 

Schwab M 
IKP Stuttgart 
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Metabolic pathways differ between prox. and distal nephron regions and 
discrimiante between RCC subtypes and presumed cells of origin 

chRCC vs. ccRCC 

papRCC vs. chRCC 

Schaeffeler et al. Eur Urol Focus 2018 

Schwab M 
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Identification of novel drug targets for RCC therapy 
The example of the polyamine metabolism 

Inhibition of polyamine metabolism (ODC1) 
using DFMO (2-di fluoromethylornithine) 

Reduced mitochondrial activity in 786-O ccRCC cells  
measured by Mito stress test (Seahorse-Agilent) 

OCR, oxygen consumption rate) 

Schaeffeler et al. Eur Urol Focus 2018 
Schwab M 
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Can we identify new targets and 
predictors to improve pharmacotherapy?  

Schwab M 
IKP Stuttgart 

Yes We Can ! 

Annu Rev Pharmacol Toxicol 2013 
MS8259 



Online published  28 March 2017 

95% CI (colored area), mean value curve (black line),  
experimental data (light gray dashed lines) 

Population PK prediction of torsemide 
venous blood plasma in the diseased 

population (NAFLD)   

midazolam torsemide 
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Pharmacogenomics as major booster for  
Personalized Medicine 

diagnosis genetic test drug selection genotype-adjusted 
dosing 

Schwab M 
IKP Stuttgart 

BMC Medicine 2018 

MS8261 
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