
Private Information

Principles of 
Pharmacogenomics 

Sherin Shaaban MD PhD FACMG
Assistant Professor of Pathology, University of Utah School of Medicine
Medical director of Pharmacogenomics, Molecular Genetics and Genomics, ARUP Laboratories



Private Information

Learning objectives

Define what pharmacogenetics/genomics (PGx) is

Discuss pharmacogenes and possible genetic variations

Learn what molecular methodologies are used in the field

Discuss PGx Implementation challenges
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What is Pharmacogenetics?
K`xl`mƦr k`mft`fd

ÅPharmacogenetics (sometimes 
called pharmacogenomics) is a 
field of research that studies how 
` odqrnmƦr fdmdr `eedbs gnv gd nq 
she responds to medications. Its 
long-term goal is to help doctors 
select the drugs and doses best 
suited for each person.

ÅIt is part of the field of precision 
medicine, which aims to treat 
each patient individually.

National Institute of General Medical Sciences
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MeletisWΦ CŀǾƛǎƳΥ ŀ ōǊƛŜŦ ƘƛǎǘƻǊȅ ŦǊƻƳ ǘƘŜ άŀōǎǘŀƛƴ ŦǊƻƳ ōŜŀƴǎέ ƻŦ tȅǘƘŀƎƻǊŀǎ ǘƻ ǘƘŜ ǇǊŜǎŜƴǘΦ !ǊŎƘ IŜƭƭŜƴƛŎ aŜŘ нлмнΤ нфΥ нруς263

Pythagoros (570-495 BC): 
The first pharmacogenetics observation was made by
'Ʃad e`q eqnl sgd e`u` ad`mr bnmrtloshnmƪ(
He noticed that fava beans caused a condition (now known as acute 
hemolytic anemia) in certain people but not in others

Archibald Garrod (1857-1936) discovered inherited 
alkaptonuria.

Established a concept: the metabolism of molecular compounds can 
be altered by inherited genetic factors and cause an abnormal 
`bbtltk`shnm ne Ʃhmsdqldch`sdƪ lds`ankhsdr

History
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Arno Motulsky (1923Ƣ2018)

ÅEarned his title of the father of pharmacogenetics

ƩHs hr mns tmkhjdkx sg`s rnld cqtf rdmrhshuhsx qd`bshnmr ư ad oqnctbdc ax 
'fdmdshb( ldbg`mhrlrƪ

Two major observations:

Å Some soldiers developed hemolytic anemia when given Primaquine 
(antimalarial)

Å Some patients developed prolonged apnea when given succinylcholine

1957
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Friedrich Vogel (1925Ƣ2006)

Gd cdudknodc sgd sdql Ʃog`ql`bnfdmdshbrƪ hm 0848+ `r sgd bknrd
contact between genetics and pharmacology

ÅThe first book entirely 
dedicated to the field.

ÅSummarizes all the 
work and available 
knowledge of that time.

ÅHelped change
pharmacogenetics from 
a subspecialty to an 
entire field

Werner Kalow
(1917Ƣ2008)
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What is 
Pharmacogenetics? 

Non-K`xl`mƦr k`mft`fd
ÅPharmacogenetics is the 

branch of pharmacology 
and genetics concerned 
with the inter-individual 
metabolic and therapeutic 
responses to a given 
medication.

Pharmacokinetics:  Studies the absorption, distribution, metabolism, and 
excretion pathways of the drug.

ƥVg`s sgd ancx cndr sn sgd cqtfƦ-               ANCX Ą DRUG

Pharmacodynamics : Concerned with the drug effects on the organism as a 
whole 

ƦVg`s sgd cqtf cndr sn sgd ancxƦ                CQTF Ą BODY

Encompasses two closely related fields:
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Current 
practice

One size fits all
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Current 
practice

One size fits all

Dose works for many Need less dose Need higher dose, or 
alternative drug
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Goals of 
Pharmacogenetics
ÅMaximize drug efficacy
ÅMinimize drug toxicity
ÅPredict patients who will 

respond to intervention
ÅAid in new drug development

Proactive Approach
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Application

Drug selection/avoidance
» Who is at high risk of a serious ADR 
» Who is not likely to respond

Dose optimization
» Who is likely to be sensitive or resistant to a 

drug
» What dose and what frequency is needed




