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Pharmacogenetics
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» Pharmacogenetics 1s the study of how genes affect the way people
o \e‘-“s)d‘ WY respond to drug therapy.

:&\‘5_-)3“ j The goal of pharmacogenetics 1s to individualize drug therapy to a
@)\w genetic makeup with greater efficacy and safety
\%\,w\u isue The trorfment, diet, age, lifestyle, and state of health can influence a
igh geme expre i CErsOp's response to medicine.
oW ge e,cxpf’m Bﬁ%acogenetlcs 1s an established discipline that studies the genetic

/V];Lamso%rmdnndual variability|in the response to drug therapy
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cPMg = With some drugd, pharmacogenetics|allows the recognition

e . Gy
e $te s Asimnaidunmtis e

f subgroups with different genetic

4 makeup that results 1n alterations n and the pharmacodynamic response to drugs.
* Understanding the genetic and ease-etio?0%y and drug mechanism

produce insight on how a patient will respond to a given drug. ' N
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r example, the monoclonal antibody Herceptin t of breast cancer
patients who overexpress the HER-2 (human epidermal growth factor receptor-2) geire- atietg-u’wk
who lack HER-2 overexpressm%g% Censidered to be nonresponders to Herceptin therapy. ~  <uM
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* This genetic knowledge improves our ability to select or 3?3'%@}1 t%e proper drug for \'\QTOQP)-\H“
individuals suffering from a disease with a varying range of molecular defects.

M) i o JaTiy f o BT Vecepon 0 &) 4/)

. o MER 2 oy Al ] aPi 35258 56 b G L g
<AWoPhesy e, \! (ecePd@ %&*&&"J&\i\-\c{s&%@iﬁ Ld b, dhiep QL




molccu@\ksy’»mu\& C\\;_S):, p %&Qw }\g{ R _)9:\ Al L 3Q\"E&“ V@_,S@_S_)\-n) %

L—» f—u\f.;\d\q\» — 5 _,A.s\;\_,\?;.g\@\ryd@_sg@,—a /s oy

Ph avYwoco yene PRV

. N OLEARS
i B B e— Lol ubts G a5 cam b O RS BAplip Q3 €7
g Nt

‘ 7\ W o=, : . - £
L§_>§d;h§5 :'K 6XPY6_S$ \ bk &\D\LM\ Jene expyesson
i Jsgaad)ant) 1

S dGS S d BIWL  @ceprors .s\m_@);s O c—— \iplecpror NRipSie
AN \\.\%-\@-\;)-Q\\*pé— iS5 3N nae



People react differently to drugs

“One size does not fitall ...”

Patient population with same disease
phenotype

g
Ej‘mai.\\_gj oS \.93“/21&“

Patients with drug toxicity
D —

Genotyping

Patients with non-response to drug
.
therapy

P#tients with normal response to drug
e
therapy



Due to individual variation...

» 20-40% of patients benefit from an approved drug Wyt
70-80% of d didates fail invclinical wials ¥ o T2 O3 St
* 70-80% of drug candidates fai 1nc1nlcagts/\

* Many approved drugs removed from the market due to adverse drug effects
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a) euse o Sequence mformatlon to measure anEf prea)lct the reaction of

- '\\? sy [individuals to drugs.

Sowl\us | porconatized drugs
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\ \_,&2\0 = Faster clinical trials

Cidas)s . Less drug side effects Pharmacogenetics
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« Variations in SCNA receptor predisposes patients to drug induced arrhythmia
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* Environmental (PK, PD, or disease prognosis)

+ Cigarette smoking, enzyme induction
« Exposure to mutagenic agents and occupational or environmental hazards
Geographic differences JP\"N)
 Climate (ultraviolet light on skin tumor)

 Diet (effect of diet, including grapefruit, and influence on GI enzymes and
drug absorption)

* Drinking water (dissolved minerals and effect on health)

« Nutrients or supplements



Mixed covariates

* Gender, age, body weight/surface (PK/PD)
* Male, female

* Infant, young adult, or geriatric patient

« Pathophysiology (PK/PD)

* Renal, hepatic, cardiovascular, or other disease

e Drug-drug interactions (PK/PD)

 Metabolic, bindi PD i '
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