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GENETIK UND DIGITAL HEALTH - DIE ZUKUNFT DER MEDIZIN 
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CRISPR/Cas9 - genetics goes Hollywood… 



• Faster drug development 

• Higher specificity 

• Higher efficacy 

• Higher efficiency 

• Improved safety 

• Lower costs 

• … 
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Potential benefits of genetics-driven pharmacotherapy 
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Lung cancer as an example for genetic medicine 

Genetic risk factors 

Genetics of cancer cells 

Genetics of drug metabolizing enzymes 

-> screening 

-> selection of therapy (e.g. Iressa® / EGFR) 

-> implications for clinical studies 

-> selection of therapy 
-> implications for clinical studies 

Genetic modification of mammalian cells 

-> e.g. replacement of inactive tumor-suppressing genes 



PRINCIPLES OF CLINICAL PHARMACOLOGY 
PHARMACOKINETIC AND PHARMACODYNAMIC PROCESSES 
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Example of pharmacogenetic profile (16 gene PGx panel) 
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Russmann et al. 2020, 
under review 
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Integrated drug-drug and drug-gene interaction check 

source: MediQ 



10 

Beispiel PGx bei neuen Medikamenten 

Brexpiprazol 

• Indikation: Schizophrenie bei Erwachsenen 

• Wirkungsmechanismus: partiell agonistische 

Aktivität an serotonergen 5-HT1A und 

dopaminergen D2 Rezeptoren, 

antagonistische Aktivität an serotonergen 

5-HT2A Rezeptoren 

• Veränderungen des Nüchtern-

Gesamtcholesterins, des LDL-Cholesterins 

und des HDL-Cholesterins vergleichbar bei 

Patienten unter REXULTI und unter Placebo 
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Bexpiprazol Pharmakokinetik 

• Metabolismus durch CYP3A4 und CYP2D6 

• Metaboliten ohne bekannte pharmakologische Wirkung 

• t½ ss = 91.4 h 

• CYP2D6 poor metabolizer: AUC 1.8fach erhöht 

• Cmax und AUC bei Frauen 40-50% höher als bei Männern 

Beurteilung: «statistisch signifikant, klinisch nicht relevant» 

• GFR <30 ml/min: AUC um 69% erhöht (nach 2 Einzeldosen) 
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Bexpiprazol klinische Pharmakogenetik (Fachinformation) 
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PHARMACOGENETICS OF STATIN-INDUCED MYOPATHY 

N Engl J Med. 2008 Aug 21;359(8):789-99 
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Pharmacogenetics of SLCO1B1 and statins - clinical implications? 
N Engl J Med. 2008 Aug 21;359(8):789-99 
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Pharmacogenetics of SLCO1B1 and statins - clinical implications? 
N Engl J Med. 2008 Aug 21;359(8):789-99 
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PHARMACOGENETICS of CLOPIDOGREL 

BIOACTIVATION OF CLOPIDOGREL VIA CYP2C19 
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PHARMACOGENETICS of CLOPIDOGREL 
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PHARMACOGENETICS of TAMOXIFEN 

• Bioactivation of tamoxifen into active 

metabolite endoxifen primarily via CYP2D6 

 

• Several studies demonstrated higher 

recurrence rates of breast cancer under 

tamoxifen therapy in carriers of CYP2D6 poor 

metabolizer genetic variants 

 

Options for clinical management 

• PGx 

• TDM endoxifen 

• Dose adjustment of tamoxifen 

• Alternative therapy with anastrozol 
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• Clinical pharmacogenetics has arrived in today’s routine clinical care 

-> yes, we can ! 

 

• Disease genetics and drug genetics have a major impact on drug development and study design 

-> genetic subgroup indications and post-hoc analyses in clinical studies  

 

• Diseases, therapy outcomes and clinical decisions are always multifactorial 

-> don’t underestimate the limitations and complexity of pharmacogenetics for clinical decisions 

 

• Highly specialized up to date knowledge is required for genetic-guided medicine 

-> digital health solutions are required and have great potential to support the further 

implementation of pharmacogenetics in clinical practice 

 

• Implementation of pharmacogenetics is currently also limited by cost-benefit considerations 

-> technological progress and scaling effects have a major impact on costs and benefits 
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CONCLUSIONS 
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