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1. HE GEN TRONG TIM MACH LAM SANG

< 1992: HC Brugada, dang di truyén trdi trén NST thwdng,
c6 tinh tham khoéng hoan toan, kiéu hinh da dang

< Dén nay, XN di truyén cho cac CVD
nhw bénh déng mach chu cé tinh gia dinh,
bénh co’ tim, rdi loan kénh ion cla té
bao tim va tang cholesterol mau....

“ Twr 2003, GWAS - Genome-Wide Association Studies: xac
dinh nhiéu bién thé di truyén c6 nguy co phat trién
thanh CVD hay gap, VD: bénh mach vanh (CHD); rung
nhi (AF); dap tng thudc tim mach & céc ca thé khac nhau.



“* Xu hwéng hién nay:

- XN di truyén cho cac CVD don gen nhw aortopathies,
cardiomyopathies, cardiac channelopathies, and familial
hypercholesteremia.

- Cac bénh CVD da yéu to: tinh diém s nguy co di truyén
(genetic risk scores - GRSs), thi du trong cac bénh AF,
CHD, and hypertension.

- Trién khai XN hé gen dwoec Iy (pharmacogenomics) dy
doan dap &ng véi thudc trong diéu tri va phong ngra CVD,
gdm céc thudc B-blockers, flecainide, clopidogrel, statins,
and warfarin... dwoc st dung rat nhiéu trén thé gioi.



< Hién tai, XN di truyén CVD dwoc chi dinh:
1) Comprehensive genetic testing: ho trg hodc xac
dinh chan doan CVD di truyén (c6 chi s6 nghi ng®
lam sang cao)
2) Sang loc cac dot bien dac hiéu cho nguwdi than cua
cac bénh nhan (khuyén cao cho tat ca cac bénh
CVD don gen),
3) Str dung chon loc cac XN hé gen dworc ly giup

chon thudc va liéu ctia mot sé thubc tim mach.



B.Y HOC TIM MACH CHINH XAC

1. Hiéu qua s dung thudc trong diéu tri bénh

2. Hé gen nguwdi va di truyén cé thé

3. Mot sb vi du vé st dung thudc CVD theo dac
tinh di truyén ca thé
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1. HIEU QUA SU’ DUNG THUOC

< M6i ndm c6 khoang 2 triéu ngwdi bi cac loai phan trng phu

cia thudc (ADR) va khoadng 100.000 nguwdi ti vong

(www.cancure.org/medical_error.htm).

<% Hiéu suat cla thudc chi dat 40- 60 % trong dan so bj bénh

< > 40% co6 tac dung phu hay khdng c6 tac dung cho diéu tri
bénh

Drug toxic but Drug toxic but
beneficial NOT beneficial

ﬁ% ‘/same diagnosis,
same prescription
Drug NOT toxic and Drug NOT toxic

NOT beneficial and beneficial

’:' \Patint roup/ "




HIEU QUA SU DUNG THUOC

KHONG HIEU QUA

Hypertension Drugs 10-30%
ACE Inhibitors

Heart Failure Drugs 15-25%
Beta Blockers

Anti Depressants 20-50%

Cholesterol Drugs 30-70%

Statins

Asthma Drugs 40-70% m
Beta-2-agonists _
ﬁ >

HIEU QUA
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PHAN UPNG CO HAI CUA THUOC
(Adverse Drug Reaction - ADR)
ADRs
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_A‘ LEADING CAUSE OF DEATH® o KhOéng 57% |oa|

thudc trong danh

sach top 20 gay ra

ADRs co lién quan

dén bién thé di

truyén.
% >250 loai thudc
Voz% dwoc FDA dan
@
::;@% nhén canh bao lién
‘%ooé quan dén GEN

m Kristen K. Reynolds, PhD

VP Laboratory Operations



Cung chan doan ) BN khéc nhau
Cung 6 giong nhau cung thubc
1 Cung liéu

NGUYEN NHAN ?

Tac dung khac nhau
Chung téc
Tudi, gioi Genetic )
Mang thai Differences

Yéu to di truyén |
Two’ng tac thudc.. )




2. HE GEN NGU Ol

THE DRAFT HUMAN GENOME SEQUENCE |

Crag Venter va Francis Collins

« Finished » sequence
April 1953-April 2003




—~ )\ ciele CGAGETRGTAATTE GTAGAGGARGOREC
CAQCTLhHHTTTﬁAAATQTGSMCmCJ SS@PCT 3
EPACGTGIGCCTACTGAGETYCCORGGAACGGGACIOS
|

GRACGGGEGCOTIACT GAGERCCORGGAACGGARDGS

A GGGR GA GAGECCE GRGE GGRAGGACACCCAGEEOI
5 G GC GG G COET CC GA GERCCOR GGARCGGGRE I
5 GG GC GG GHT COPTCCGAGM CCORGGARMGOGRAES
TP AT GG C CTTCC GAGPPCCORGGARCGGGAC TGOS
COTDACTACAT CGATARCCGEGGRANTECRAGH G
DX Ch J a— 3X109 b 3 ti COT GGARACGGGACGCCATAGAGGGRGAGAGCCOCS
¢ w p G GCGGGPTCOTE CCGAGPECCURGGARCGOGR T
\ G CC O G GAAC GGGACGCCATAGAGGGRGAGR GO
- 0 a s e K TMGAAATCT:E\_g\,dfﬂ'ggg’“scc::&"?‘l}?
» e, Je CCCG o4c -
*%* 99,9/0 he gen ngu’O’I Ia g|0ng nhau GGGRGAGAGCCCOGECR GAAA

% ~A CCGEGAGAGCCCCGRORGERS

glﬂ’a CéC Cé thé The genetic similarity

between a human and

* ahumanis...

< Khac biét gitra 2 ca thé ~ 0,1% #
3 triéu bp, trong dé hon 85-90% la 99 9%
cac da hinh nucleotid don (SNP) SN

Su khac biét nhd 0,1%, nhwng cé y nghia quyét dinh doi
v&i dac diém nhan ching hoc, yéu to di truyén lién quan
dén strc khde ctiia méi ca the. .




PA HINH NUCLEOTID bON
SINGLE NUCLEOTIDE POLYMORPHISM - SNP

Polymorphism SNP duwoc dinh nghia la mét thay
poly = "da", morphe = "hinh"  dbi base don I& trén mot chudi trinh

tw DNA ma su thay ddi dé chiém
<J w)- mot ti trong dG Ion (>1%) trong

quan thé.
RE8E0-00:8
SNP
Quan thé chung . - C A o T T

= 8 Q0 N
A
. ) G c T T

I.l.l.l.l.“.l.l%l ) Alg eS8
Pa hinh nucleotide 4 ‘Q_, e ™ _aAGA
don (SNP) 1y G A T T




SNP

Phan I&n SNP khéng anh hwdng dén sirc khde, nhuwng mot
s6 SNP lién quan dén bénh di truyén va cac dac diém cla co
thé. Cac SNP co thé:

VO hai

CoO hai (gay bénh trong bénh dai thao duwong, ung thw,
bénh tim mach...)

Tiém tang (cac bién thé & viing ma hoa va cac vling diéu
khién c6 thé khéng gay hai nhwng trong mot sé diéu kién
cu thé thi chang lam tang kha nang phat trién thanh
bé&nh; vi du: tinh man cdm v&i ung thu phoi)



BAN DO SNP

@hm is an EMFB

Different people can have a
different nucleatide or base at
a given location on a chromosome

GGTAACTG . . .

EGCAACTG . . .

(w}'lat is an SNP map??) IR

Lacation of SNPs "" " "l """ " “" "l " "l """ " Human
on human DA

Gm-.r can an SNF map be used to predict medicine mapnnae‘iﬂ)

Section of SNP genotype profile
Patients with efficacy

in clinical trials

in chinical trials
]
|
|
|

Pradictive of efficacy

Predictive of no efficacy




SNPs Profiles and Response to
Drug Therapy

Breast Cancer Patients

Individual SNP Profiles Are Sorted

Responds to Standard Drug Treatment Does Not Respond to Standard Drug Treatment

3§ ’2 )‘ o)
SNP profile A ." '] T “‘” ”' SNP profile B
‘(e'" B lL 8 |
SNP profile E f |‘ 1 @ @i@@ SNP profile C
SNP profile D
[\L\T‘r H\-\
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— SNP LA MOT PHAN CUA LY DO

Tai sao cung mét thudc ma co thé cé hiéu qua trén nguoi
nay ma lai khéng tac dung trén ngu¢i khac

Genetic
Polymorphisms

Dwoc dong hoc ‘/SNP \ Duwoc lwc hoc

Pharmacokinetic Pharmacodynamic

Absorbtion Receptors

Immune
System

Excretion

Distribution  Metabolism [on Channels Enzymes
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SNP VA SU DUNG THUOC

Non effectiveness
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Severe side effect
PERP
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Genetic polymorphism
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PHARMACOGENETICS VA PHARMACOGENOMICS

< PHARMACOGENETICS (Di truyén-Dwoc ly): NC &nh
hwédng cda cac bién dbi di truyén trén gen dich hay mot
nhém gen lién quan doi vi viéc dap ng thudc.

* PHARMACOGENOMICS (Hé gen-Duworc ly): NC toan bd bd
gen dé danh gia cac yéu to di truyén quyét dinh Ién tinh dap
trng thudc.

Current concept of pharmacogenomaics

Smaller Effect; I
Multiple

Variants /

Large Single-
Variant Effect Pharmacogenetics

Pharmacogenomics |

Single Gene Small Number Complex Biological Whole
of Genes Pathway Genome

Ann intermn NMed 2006;145:749-57



NGUYEN LY CUA PHARMACOGENOMICS

Genome
Poor metabolizers Structure

f

Loss of function

b A

rerinee
o’

Side effects

Intermediate metabolizers

4

Normal

(¥ XX

 '”*”w - w
| i."‘. '.
-‘_ V'

Rapid metabolizers

o NS
sdudndd
wd vt bl

NE ¥
W

No effect ” ::: "L‘J

K—\ Gain of function




Right drug, right dose, right time

FOR RIGHT PATIENT @




PATIENT A MUTATION A

- Malignant cell

l growth

PATIENT B MUTATION B

Malignant cell
growth

Photo Source: Boston Children's Hospital



Personalized Medicine

The ability to offer

* The Right Drug

= To The Right Patient

= For The Right Disease
-« At The Right Time

= With The Right Dosage

Genetic and metabolic data
will allow drugs to be
tailored to patient
subgroups

Dumontier::BIOL4301: Personalized Medicine

TAILOR MADE MEDICINE

——————




SANG KIEN Y HOC CHINH XAC

Coéng bd 2015

215 trieu USD — 1.8 ti USD
Pabi tén “All of us” (NIH)

Pén 2022: 1 triéu ngudi My
dwoc giai trinh tw bd gen va
dir liéu stre khde dién t hoa.




PERSONALIZED MEDICINE: Tailored Treatments

MEDICINE OF THE PRESENT
One Treatment Fits All

Therapy

MEDICINE OF THE FUTURE
More Personalized Diagnostics

RRaaRs

Therapies

Patients
with colon
cancer

Biomarker
Diagnostics
(Blood, DNA,
urine, and
tissue analysis)

M

it it

Effect No effect Adverse effects



LINH VU’C TIM MACH
TRONG THOI BAlI Y HOC CHINH XAC

Cardiovascular disease is the leading cause of death worldwide
31%

v
@‘" 17-7 million deaths Cancer

Butin .
high-income '
countries, cancer
causes twice as
many deaths as
cardiovascular I
disease

High-income countries  Middle-income countries Low-income countries

HE LANCET NEWS RELEASE 3-SEP-2019 The best science for better lives

£

. , ) Non-modifiable
Over 70% of cardiovascular disease worldwide risk factors

is caused by modifiable risk factors Genir

S naTat -
1050CIal Cardiovascular
10economi Genetic disease

factors

Metabolic risk factors Behavioural Other causes Race &
ethnicity




LINH VU'C TIM MACH
TRONG THOI BAI Y HOC CHINH XAC

“One size does not fit all.”’

Q"i'! American Heart Association

INnstitute for
Precision
Cardiovascular
Medicine

The AHA Institute for Precision

Treatments in development for cardiovascular disease

Cardiovascular Medicine created a new l .
rrighey . Heart failure |
model for bringing together science and ! o
. . : Lipid disorders |
technology to drive breakthroughs in Strok
cardiovascular and brain health and disease. |

Hypertension |
' Thrombosis [N

. A total of 200 cardiovascular
Coronary artery disease ||| NN o .
medicines were in development

Heart attack | NN as of Jan. 24, 2018. Some are
cardiomyopathy || being considered for more than

Arrhythmias - one condition.

Acute coronary syndrome [JJjij
0 10 20 30 40 50

Number of medicines

Note: Medicines are In clinical trials or undergoing regulatory review.
Source: Pharmaceutical Research and Manufacturers of America

Insights

Why Cardiology Is Ripe to Become the Pharmaceutical Research and
Next Frontier for Precision Medicine Manufacturers of America.

Frontline Medical News



3. MOT SO Vi DU SU’ DUNG THUOC TIM
MACH THEO DAC TINH DI TRUYEN CA THE

< Thudc tim mach dwoc st dung rat rong rdi cho phong
ngtra va diéu tri CVD

< Thudc dwoc st dung phd bién trong diéu tri CVD ma co
lién quan t&i twong tac thudc — gen la;

- Statins (HMG-CoA reductase Inhibitors)

- Clopidogrel (Platelet Inhibitors Pl)

- Coumarin derivatives (Vitamin-K-Antagonists)

< Cac thubc trén la wng vién cho XN pharmacogenetic
trong thure hanh hang ngay tai bénh vién



3.1. STATINS
< Statins dwoc s dung rat phd bién trong diéu tri tang
cholesterol mau va phong ngtra bénh tim mach, tuy nhién
hiéu qua thay dbi tuy tirng bénh nhan.

[ Acetyl-CoA J
v
i
' [ HMG-CoA J
HMG-CoA —
Reduct > +
[ Mevalonate )
( Geranyl-PP J
Cholesterol Farnes yl-PP Geranyl-Geranyl-PP

*Tac déng cua statins tuy thudéc vao [statins] tai gan.
Statins t¢i gan nho protein OATP1B1 (gen SLCO1B1-
12p12.1).




GEN SLCO1B1
rs4149056 (c.521T>C, Val174 Ala) la mét SNP cua SLCO1B1

E - The *5 SNP in the snp
T SLCO1B1 gene
Notmial produces a less ’:;X‘T‘;’l';i'
OATP1B1 efficient OATP1B1 Dot
Frotenn protein.

l . Abnormal
Normal  The Valine at the Htatic
Hepatic 174 position of Uptake of
e OATP1B1 protein Statin

gets replaced with

Alanine. The

protein thus Increased
produced is less Risks of
able to transport Bl
Statins to the liver.




PHARMACOGENOMICS CHO STATINS

< Hién co6 rat nhiéu loai Statin trén thj trwéng. Mot s6 anh
hwéng bdi kiéu SNP ciia SLCO1B1, mot s6 khdng.

< Viéc xac dinh kiéu gen cho SLCO1B1. Néu mang SNP
gen SLCO1B1 ~ g Statins khong phu thuéc SLCO1B1

STATINS GENOTYPE DEPENDENT RISK FACTORS

Atorvastatin )
Pitavastatin >_
Pravastatin

Rosuvastatin )

Impaired hepatic uptake

YES

Simavastatin Increased risk of myopathy

Fluvastatin NO




3.2. CYP450

% Cytochrome P450 la mét trong cac siéu ho enzym co vai tro
quan trong trong chuyén hoéa thudc, tim thay chd yéu & gan.

< Duwoc ma hda bdi cac gen thudéc CYP450, ~ 57 gen gom 17
ho khac nhau, trong dé CYP1, CYP2 va CYP3 ma hda cho
cac enzym tham gia chuyén hda 70-80% thudc s dung

trén lam sang. % DRUGS METABOLIZED
BY CYP ENZYMES

CYP ZC19
11 %o

CYPZICO
14%0

CYPZIDG
23 %0

CYP 1A2
14%0

CYP2E

CYP 3A4-5 S0,

33%%0
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CYP450 Enzyme Phenotype

N T

l\?/)

»/ 'N

l\

+ Extensive/Normal
Metabolizer (EM)

+ Responds to normal dosage

+ Poor Metabolizer (PM) or

Intermediate Metabolizer (IM)

+ Responds to reduced dosage

* Ultrarapid Metabolizer (UM)
* Responds to Increased
dosage

*UMorPM
* Responds to altemative
medication

“ Ultrarapid Metabolizer
(UM)

*» Extensive Metabolizer
(EM)

* Intermediate Metabolizer
(IM)

*+ Poor metabolizer
(PM)




3.2.1. CLOPIDOGREL VA CYP2C19

—— prodrug
ABCB1 — Liver cell
Eorica :
e CCPINGTED 50

2- Oxo-clopldoa:

| 85% &

Intcsf“inal [ Active melabollte
e

I Inactive me!ab&!E

rr

Elimination

{urine: fceces) @
@

Clopidogrel (Plavid) co6 tac dung lam gidm kha nang két

dinh tiéu cau, gidm nguy co hinh thanh huyét khéi.



CLOPIDOGREL VA CYP2C19
Pap wng véi Clopidogrel trén cac BN cho hiéu qua khac
nhau lién quan t&i tinh da hinh kiéu gen ctia CYP2C19
thuéc NST 10. Hién da xac dinh dwoc 33 kiéu allele khac
nhau cua CYP2C19.
PG
PGx Guideline for Clopidogrel

Considering antiplatelet therapy
with clopidogrel for ACS/PCI

[ CYP2C19 genotype results’ ]

|
| | | |

UM EM IM PM
(*1/*17, *17/*17) (*1/*1) (*1/°2, 1/*3) (*2/*2, *2/*3, *3/*3)
|
) X Consider alternative antiplatelet agent
Standard dosing of clopidogrel (e.g., prasugrel, ticagrelor)2

Scott et al 2013 CPIC Guideline update for 2C19 - clopidogrel. Property of PGxl Laboratories



KIEU GEN CYP2C19*2

Dose/Selection:

- CYP2C19 PM/IM c6 thé can liéu cao hon dang EM hoac
thay thé thudc khéc.

- CYP2C19 UM can liéu thap hon dang EM.

Kiéu gen CYP2C19*2 (%)
Dan téc .
*2[*2 *2DIHOP TV WT
Caucasian 5% 21% 74%
African American 3% 24% 713%
Asian 7% 43% 50%
NC Viét nam 2017 (247 mau) | 5,7% 43,1% 51,2%

Cindy L. Vnencak-Jones, PhD, FACMG. Vanderbilt University Medical
Center. April, 2011




KIEU GEN CYP2C19*2

CYP2C19 PM: | hoat tinh enzym CYP2C19, lam | tac dung
cla thudc == van cOn cac nguy co gay cac bién cd tim
mach (nhoi mau co tim, stroke...).

Incidence®fAdverse@ventsfinpatientsprescribedBtandarddosagesdfl
Clopidogrely@TYP2C19®henotype.

PHENOTYPEX CVideath,MI, @ Stent@hrombosis?
[schemicBtrokel
EMQ 8% 0.9%0
(BASELINE) @ 8.9%0 1.4%0
IMP] 109%/0) 2.4%/)
PMP] 12.7%0 5.7%0

Mega@t.al, AIAMA.R2010;304(16);1821-1830.2




Clopidogrel Label

U5 Department of Health & Human Services B www.hhs.gov

[FiDA u.s. Food and Drug Administration A-Z Index Search | |

Home | Food | Drugs | Medical Devices | Waccines, Blood & Biologics | Animal & YVeterinary | Cosmetics | Radiation-Emittng Products | Tobacco Products

DI"LIQS E3 Share EE Email this Page S Printthis page =l Change Font Size

Home = Drugs = Drug Safety and Awvailability = Postmarket Drug Safety Information for Patients and Providers

FDA Drug Safety Commmunication: Reduced effectiveness of
Postmarket Drug Safety Plavix (clopidogrel) in patients who are poor metabolizers

Information for Patients and of the drug
Providers

Index to Drug-Specific Safety Announcement
Information Additional Information for Patients

Approved Risk Evaluation and Additional Information for Healthcare Professionals
Mitigation Strategies (REME) Data Summary
Fostmarketing Safety Evaluation

of Mew Molecular Entities: Final safety Announcement

Report

Drug Safety Communications [03- 12—2010; The U.S._Food and Drug .-‘-‘kdn‘l_ir‘nisi;ration (FDA) has adc!ed a Boxed L-l-'ar_-.'-_lfng to the
label for Plavix, the anti-blood clotting medication. The Boxed Warning is about patients who do

Dirug Safety Information for not effectively metabolize the drug (i.e. "poor metabolizers") and therefore may not receive the

Healthcare Professionals full benefits of the drug.

The Boxed Warning in the drug label will include information to:

* Warn about reduced effectiveness in patients who are poor metabolizers of Plavix. Poor
metabolizers do not effectively conwvert Plavix to its active form in the body.

* Inform healthcare professionals that tests are awvailable to identify genetic differences in
CwP2C19 function.

* Adwise healthcare professionals to consider use of other anti-platelet medications or
alternative dosing strategies for Plavix in patients identified as poor metabolizers.

Plawvix is giwven to reduce the risk of heart attack, unstable angina, stroke, and cardiowvascular

« Tests are available to identify a patient's
CYP2C19 genotype and can be used as an
r aid in determining therapeutic strategy.
===« Consider alternative treatment or
treatment strategies in patients identified
as CYP2C19 poor metabolizers.




3.2.2. CAC DAN XUAT COUMARIN

< Thudc khang déng dwdng udng dwoc sir dung trong diéu
tri va phong ngtra huyét khoi tac mach.
% Liéu dung thi kho doan

Other
factors
(up to

< Giam sat dwa vao IRN, XN chuan danh gia mdc dd chong
ddng thudc khang vitamin K. .




SO DO CHUYEN HOA CUA COUMARINS

CYP2C9 Enzyme

VKORC1 Protein

R J
E “

Converts the Oxidized

(Inactive) form of Vitamin K
to its Reduced (Active) form

Act Upon

Act Upon

>
.

COUMARINS

Vitamin K- Dependent
Clotting Factors Il, VII, IX & X

CYP2C9 and VKORC1 genotype can be used to help .
determine the optimal starting dose of warfarin.




wAaARFARIN

CYP2C9 anh huéng
dén tbc do va
thoi gian thai tri

CcCYP1A1 , &
CYRP1A2 CYP2CS

CYP3IAS » 2C8 Variantc
has decrease
. U 4 clearance

VKORCL tién doan VIREITNE) 5 SDoCe 7-Hydiroxy Werfarin

n A— — ES-Hydraxy Warfarin
ddé nhay — ~
cuia Warfarin VKORC1

ELINMINATED

O xidized Vitamin K Reduced Vitamin K

CcCOa
O=

Cay Larryeri

-glutamyl
carboxylase

Inactive Active
. I, VIiI, 1>, X . I, ViII, 1>, X
Proteins C, S, Proteins C, S, &




KIEU GEN CYP2C9

CYP2C9 (10q24). Kidu gen CYP2C9*2 va CYP2C9*3 lign
quan dén kiéu hinh giam hoat tinh enzym — tang liéu W

Fmrvme Aclivily

CYPXO Netmal
(wild tvpe) s
L
CYP2E9M T —= | —  Redduged {50700

CYPICOES  — —  Reduged (5-15%)

N 7007 = . .
?,%;? b oo i Warfarin: CYP2C9
g - 200  Population Prevalence (%):
5 -8 400
£
—
£ = 300 :
5 E . African- .
T 2001f] Allele Caucasian : Asian
B 100{f] — :ﬁ'_ﬁ American
“ ol = ) 2 19 2-8 0
£ = 2 20 & 3 12 2.4 6-8
- e N e : -
- - £ £ = =
e




Sconce et al. Blood 2005,
Yuan et al. Human Mol
Genetics 2005, Schelleman
et al. Clin Pharmacol Ther
2007, Montes et al Br J
Haemat 2006

Caucasians
(N=297)
Spanish

(N=105)
Chinese

African
Americans
(N=159)

lower doses.

GENOTYPE VKORC1

Vitamin K
oxidized

Active

clotting factors

CYP2C9
S-Warfarin =iy 7-OH-warfarin

Vitamin K
reduced

Gamma-glutamyl
carboxylase

Hypo-functional
clotting factors

CYP4F2
=]

Hydroxy-
Vitamin K,

21% 79%
» U

Asians mai need a lower dose
Group A haplotypes are more sensitive to warfarin and require

28%

S-warfarin

2%

Differences in effective concentration by
VKOR C1 genotype

Group A haplotypes are more frequent in Asian.



PHOI HOP CYP2C9 VA VKORC1
Warfarin Pharmacogenomic

Dosing
- FDA Recommendation (mg/day)
VKORC1 CYP2C9
-1639 Genotype
Genotype
*1/*1 *1/*2 *1/*3 *2/*2 *2/*3 *3/*3
GG 5-7 5-7 3-4 3-4 3-4 0.5-2
AG 5-7 3-4 3-4 3-4 0.5-2 0.5-2
AA 3-4 3-4 0.5-2 0.5-2 0.5-2 0.5-2

Warfarin Therapy and the Genotypes CYP2C9 and VKORC1

Laura Dean, MD,2016

VKORCL1 va CYP2C9 nén dwoc danh gia dé chon liéu thich
hop trong 8 khang déng giup tang hiéu qua va tinh an toan.
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TUONG TAC GEN — THUOC TRONG CVD

FLECAINIDE TAMBOCOR CYP2D6
ANTIARRHYTHMICS PROPAFENONE RYTHMOL SR CYP2D6
MEXILETINE MEXIT IL CYP2D6
CYP2C9, CYP2C19, CYP3A5, VKORCI1,
WARFARIN COUMADIN FACTOR II, CYP4F2, GGCX, CALU
ANTICOAGULANTS ACENOCOUMAROL SINTROM VKORC1, CYP4F2
PHENPROCOUMON MARCOUMAR VKORC1, CYP4F2
GLIMEPIRIDE AMARYL CYP2C9
ANTIDIABETICS GLIPIZIDE GLUCOTROL CYP2C9
GLYBURIDE MICRONASE CYP2C9
TOLBUTAMIDE ORINASE CYP2C9
CARVEVDILOL COREG CYP2C9, CYP2D6
METOPROLOL LOPRESSOR CYP2C9, CYP2D6
IRBESARTAN AVAPRO CYP2C9, CYP2D6
ANTIHYPERTENSIVES NEBIVOLOL BYSTOLIC CYP2C9, CYP2D6
PROPRANOLOL INDERAL CYP2C9, CYP2D6
TIMOLOL TIMOPTIC CYP2C9, CYP2D6
CAPTOPRIL CAPOTEN ACE
CLOPIDOGREL PLAVIX CYP2C9, CYP2C19, CYP3A5, CES1, VKORC1
PLATELIEILQ(?I_%F;ESGATION PRASUGREL EFFIENT CYP2C9, CYP2C19, CYP3A5, VKORC1
TICAGRELOR BRILINTA CYP2C9, CYP2C19, CYP3A5
ATORVASTATIN LIPITOR CYP2C9, CYP3A4, SLCO1B1, APOE
FLUVASTATIN LESCOL CYP2C9, CYP3A4, SLCO1B1
LOVASTATIN MEVACOR CYP2C9, CYP3A4, SLCO1B1
STATINS PRAVASTATIN PRAVACHOL CYP2C9, CYP3A4, SLCO1B1, HMGCR
PITAVASTATIN LIVALO CYP2C9, CYP3A4, SLCO1B1
SIMVASTATIN ZOCOR CYP2C9, CYP3A4, SLCO1B1, HMGCR, ABCB1
ROSUVASTATIN CRESTOR CYP2C9, CYP3A4, SLCO1B1
ESTROGEN
THROMBOPHILIAS CONTAINING ORAL ORTHO TRI-
CONTRACEPTIVES CYCLEN FACTOR V




KET LUAN

< Cac NC vé dwoc phdm trong nhirng thap ky qua da cung
cap nhiéu bang ching vé anh hwéng cla cac bién thé di
truyén cta cac ca thé doi véi viec dap trng thudc

< Xac dinh kiéu gen du kién sé& la mot céng cu khong thé
thiéu trong viéc xac dinh liéu lwong va dw doan, cai thién
phan &ng thudc.

— Muc tiéu nham téi Y hoc cé thé hoa dé cung cép diéu tri

. AN
x
%
2
1
7
A
£
|

hiéu qua va an toan cho bénh nhan

Y HOC TUONG LAl —Y HOC CA THE HOA

Personalized Medicine

All patients with same diagnos

“Right drug at the right dose

Iin the right patient”
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