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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



What is Pharmacogenetics?
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A Pharmacogenetics (sometlmes B Poor Adverse drug
qalled pharmacogenomlcs) IS a P responder reactions
field of research that studies how

" odgrnmRr fdmdr
she responds to medications. Its
long-term goal is to help doctors

select the drugs and doses best ‘ ,‘ .v

suited for each person.

Treat with Adjust drug dosage Avoid the culprit
recommended drug or use alternative drug, use
A It is part of the field of precision or dose drug alternative drug

medicine, which aims to treat
each patient individually.
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History

Pythagoros (570-495 BQC):

The first pharmacogenetics observation was made by
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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
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1957

Arno Motulsky (19230pR018)

A Earned his title of the father of pharmacogenetics
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Two major observations:

A Some soldiers developed hemolytic anemia when given Primaquine

(antimalarial)

A Some patients developed prolonged apnea when given succinylcholine
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DRUG REACTIONS, ENZYMES, AND BIOCHEMICAL GENETICS

Amo G. Motulsky, M.D., Seattle

In discussions of drug idiosyncrasy, careful dis-
tinction should be made between toxic reactions
caused by immunologic mechanisms (drug allergy )
and abnormal reaction caused by exaggeration or
diminution of the usual effect of a given dose.' Al-
though some progress has been made in the study
of mechanisms of drug allergy, little was known un-
til recently about the pathogenesis of hypersuscep-
tibility reactions and hyposusceptibility reactions.
Data are available now which suggest that reactions
of this type may be caused by otherwise innocuous
genetnc traits or enzyme deﬁmencnes

From the De[lar(ment of Medi hil Medical
School. Dr. Motulsky is a ]'nhn and ‘—!nry R. Mnrltle Sc'hular 1 Medical
Science.
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Hockwald and his co-workers * demonstrated that
approximately 10% of American Negroes and a very
small number of caucasians developed hemolytic
anemia when given an average dose of primaquine
or chemically related drugs. Beutler and associates *
showed that red blood cells of susceptible individuals
possessed decreased numbers of nonprotein, sulfhy-
dryl groups. It has now been pointed out that prima-
quine sensitivity is related to glucose-6-phosphate
dehydrogenase activity.* Investigations of the genet-
ics of this trait, now in progress, suggest that the
abnormality is caused by a sex-linked gene of inter-
mediate dominance.’ The red blood cell abnormality
per se has no known deleterious effect on the indi-
vidual or on red blood cell life span. Excessive doses




Friedrich Vogel (1925JP006)
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contact between genetics and pharmacology

IPHARMACOGENETICS

HEREDITY AND THE RESPONSE TO DRUGS

Werner KaIOW WERNER KALOW, M. D.

Department of Pharmacology

(19170P008)

A The first book entirely
dedicated to the field.

A Summarizes all the
work and available
II. Moderne Probleme der Humangenetik kn OW|edge Of th at Ume

Von

FriepricH VoeeL*
A Helped change
6. Ansitze zu einer Pharmakogenetik des Menschen .
Der Ausdruck ,,Pharmakogenetik des Menschen, den wir zur Uberschrift p h arm acog e n etl CS fro m

dieses Kapitels wihlten, ist bisher noch mehr ein Programm als eine Bezeichnung

fiir ein Arbeitsgebiet. Bisher sind zu einer Kenntnis der erblichen Varianten in der H
Reaktion auf Arzneimittel und sonstige von auBen zugefiihrte Stoffe nur Ansitze a S u bS pe C I alty to an
vorhanden. Zum groBten Teil liegt das sicher daran, daB diese Beziehungen ein-
fach noch kaum untersucht sind; einzelne Beobachtungen scheinen darauf hin- H H
zudeuten, dafl das ganze Gebiet in Zukunft immer wichtiger werden diirfte. e ntl re fl e | d
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What is

Pharmacogenetics?
Non-K = x | mRr

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

new medicines
wilbebasedon

DNA

Find out how they will change

YOURLIFE
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Encompasses two closely related fields:

Pharmacokinetics: Studies the absorption, distribution, metabolism, and
mTf t excrftioglpathways of the drug.
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Pharmacodynamics: Concerned with the drug effects on the organism as a
whole
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Traditional Prescription of Medicine

Current
practice

One size fits all




Traditional Prescription of Medicine
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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

AMaximize drug efficacy
AMinimize drug toxicity

APredict patients who will
respond to intervention

AAid in new drug development

Proactive Approach

Prescription of Medicine with Drug-Response Testing
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Drug-Response Testing * .
tells your doctor how you Then your doctor can

will respond to medicine. prescribe the best dose.




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

A WARNING

T I IIIII Y,







