e

W/

Genetic polymorphism and
its impact on drug therapy

Gan GG
t of Medicine
dical Centre
a Lumpur




outline

Definitions

Genetic polymorphisms and drugs therapy
a)Warfarin

b) Mercaptopurine
c) Methotrexate
d) Clopidogrel

e) others
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Definitions

Genetic polymorphisms-difference in DNA sequence among
individuals, groups or populations that gives rise to different forms e.qg.
human blood groups

Single nucleotide polymorphisms--variation in a single base in the
genetic code between different individuals

Haplotypesz a set of closely linked genetic markers on one
chromosome that tend to inherit together

PharmacogenomicsGenetic variation on drug response by correlating
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Pharmacodynamicsstudy of the biochemical and physiological effects

of drugs and the mechanisms of their actions, including the correlation
of their actions and effects with their chemical structure

Pharmacokinetics--The process by which a drug is absorbed,
distributed, metabolized, and eliminated by the body
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Pharmacogenomics

Rationalised the use (individualised) and optimising
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maximum efficacy and minimised toxicity

Genetic information has been used to identify disease
risk (e.g. BRCA1); choice of treatment and drug dose
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Warfarin

narrow therapeutic window
large interpatient variability

Influenced by environmental factors, age, dietary
iIntake and ethnicity

Asian patients required a lower dose compared to the
African and Caucasian patients




Warfarin Is aracemic
mixture of S-warfarin and
R-warfarin WARFARIN

Warfarin inhibits the & '
action of vit K epoxide e
reductase GYRaAY

ReducedVit K Is a cofactor
for post-translational | -
carboxylation of glutamic
acid in coagulation factors

VKORC1 genevit K
epOXIde red uctasecom pleX Fig. 1. Metabolic pathways of R- and S-warfarin.
subunitl responsible for

metabolism of vit K
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3 genes involved in metabolism and pharmacodynamic
response

CYP2C9
VKORC1
CYP4F2



CYPZ2C9

Table 1. Cytochrome P450 2C9 single nucleotide polymorphisms (SNPs) that are known to affect warfarin metabolism.

Prevalence (%) Protein Effect on Sample
Designation Aslan White Black Change SNP Warfarin Dose  References
CYP2C9'1 t 982 B0D3 942  none none referent

CYP2C92 0 127 34  Argl4d4Cys C430T -14% to -20%  26,39-42
CYP2C9'3 1.8 1.0 15 le359Ley  A10B1IC  -21% to -40%  26,30-42

T CYP2C91 is the wild-type allele.

CYP2C9*2 and *3 associated with increased
bleeding complications and also lower dose
requirement

Gage 2006
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Table 1.
Patient Clinical Data*

Ethnic Group Indlan {n = 27) Malay (n = 27) Chinese {n = 4&) Total (n = 100}
Male:female 14:13 18:9 20:26 52:48
Median age, y 54 49 55 53
Mean dose, mg 63 34 325 11 34 +12 41=24
Mean INR 266 05 27105 27105 2705
Duration, y Br66 6x74 245 = 67 7769
*IMNR Indicates international normalized ratio.
Table 2.
CYP2C9 Allele Frequencles of Malay, Chinese, and Indian Ethnic Groups
Patient Group (n = 100} Control Group (n = 151)

CYP2C9 Alleles Malay Indians Malay Chinese Indians
CYP2C9™1 889% 852% 96% 97 % 85%
CYP2Co*2 — 37% — — 5%
CYP2Co*"3 11.1% 11.1% 4% 3% 10%:
Table 3.
Warfarin Malntenance Dose and Different Genotypes in Patient Ethnic Groups
CYP2C9 genotype “1/"1 "1/2 "1/%3 "2/"3 "33
Malays

No. (%) 22 (81%) — 4 (15%) — 11(4%)

Dally warfarin dose, mg 3.24 — 3.50 — 2.50
Chinese

Mo. (%) 45 (98%) — 14{2%) — —

Daily warfarin dose, mg 3.4 — 3.00 — —
Indians

Mo. (%) 20 (74%) 1 (4%) 5 (18%) 1 (4%) —

Daily warfarin dose, mg 659 12.0 4.60 375
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