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Genetics ease understanding 

pathophysiology

• Candidate gene variants 

are enriched in patients

• Disruption of the gene in 

a model gives rise to a 

phenotype that is relevant 

and ‘‘equivalent’’ to the 

human phenotype

• The model phenotype

– can be rescued with the 

wild-type human alleles

– cannot be rescued with the 

mutant human alleles.

Chakravarti A et al. Cell. 2013 Sep 26;155(1):21-6.
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Pharmacogenomics

• ADR: 6,7% in hospitalized patients

• 6th cause of death

• Drugs:

– Succinylcholin-prolonged apnoe (pseudocholinesterase)

– Primaquine-haemolysis in african (G-6-P dehydrogenase)

– Analgetics, sedatives, cardiovasc., anticoagulant, 

antimicrobial agents



Pharmacokinetics

• A

– Haloperidol

– Β-blockers 

– Warfarin

– Phenytoin intox.

– Statin myopathy 

– PPI ineffectivity

• B

– Clopidogrel

– Codein-morphin
Asia North-Africa



Test of Warfarin sensitivity (<21, >49 mg/week) 

CYP2C9 and VKORC1



PPI-clopidogrel interaction?

Drepper MD et al. World J Gastroenterol 2012;18:2161-2171



Thienopyridin/PPI interaction in vitro

O’Donoghue M et al. Lancet 2009;374:989-97



• In high AUGIB risk patients PPI is recommended when 
clopidrogel is administered.

• If possible choose a drug with lesser inhibitory effect on 
CYP2C19 (pantoprazole instead of omeprazole)





Pharmacodynamics

• Stevens-Johnson sy., toxic 

epidermal necrolysis

• FDA: In case of 

carbamazepine treatment 

screening for HLA-B*1502 is 

recommended in Asian 

population

Ferrell PB Jr et al. Pharmaco-genomics 2008;9:1543-1546



Genetic background of DILI

• SNP tests (key proteins involved in metabolism 

and transport)

• Genome wide association studies: closely related 

to HLA II region

Corsini A et al. J Clin Pharmacol. 2013 May;53(5):463-74. 
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Polymerase chain reaction-based 

pathogen detection

• SeptiFastTM, SepsiTestTM

• Quick (hours)

• Less sample (1-2 ml blood)

• 25-345 pathogens

• By simultaneous antimicrobial treatment 

• Genetic alteration causing drug resistance 

MRSA: sens: 99%, spec:100%!

Dark PM et al. Crit Care 2009;13:217



What do we know about human genetic 

testing?

• 7% knowledgeable, 75% somewhat knowledgeable, 18% 
little (United Healthcare, 2012)

• Genetics/genomics has been included in baccalaureate 
degree of nurses since 2008 (American Association of 
Colleges of Nursing)

• Actually 2300 from 2500 tests are available for daily practice

• „Code of practice”

• Education/training/SPECIALIST 

• „GeneTests” : National Center for Biotechnology Information 
(NCBI)

Beery TA. Rehabil Nurs. 2014 Mar-Apr;39(2):70-5. 





Depth and accuracy of genetic testing

• Index test 

– 4-8 weeks

– 2.100 – 4.000 Euro

• Mutation specific  

confirmatory test

– 2-4 weeks

– 70 - 630 Euro

Falcone GJ et al. Lancet Neurol. 2014 Apr;13(4):405-18.
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Potentially lethal, treatable, hereditary 

channelopathies

Tester DJ, Ackerman MJ. Circulation. 2011 Mar 8;123(9):1021-37.
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Genetic screening-counseling

„Knowledge can be dangerous, but 

indifference is far more harmful.” 

Ede Teller (1908-2003)



Genetic screening-counseling

• ~ 2300 available tests, but exact signal to noise 

ratio is known by only a few of them

• Qualified specialist’s opinion is required

– Detailed family history record

– Evaluation of type of heredity

– In case of test WRITTEN INFORMED CONSENT!

• Risk/benefit/limits/cost/availability/consequences

– Psychosocial/ legal aspects

• GINA 2008 (Genetic Information Nondiscrimination Act)



Slowly but surely genetics infiltrates 

all parts of medicine
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