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Clopidogrel Poor Metabolizer Rules

>
Genetic testing has been performed and indicates this patient may be at risk 7 D E I~ 7 I/}LMﬁ
for inadequate anti-platelet response to clopidogrel (Plavix) therapy i; ﬁ }l} — ii
TOESHEMT

This patient has been tested for CYP2C 19 variants, and the presence of the "2/°2 genotype has identified this patient as a poor metabolizer of

clopidogrel. Poor metabolizers treated with clopidogre! at normal doses exhibit higher rates of stent thrombosis/other cardiovascular events. ?ﬁ =] % R 9 * *ﬁﬁ]
mE7IEYI X inM I

Tr is if not

© Prescribe prasuarel (EFFIENT) 10mg daily and stop clopidogre! (PLAVIX) startdate, 10 AM X / |\ EJEJ % $ 1TI 0) 1& '\ L ﬁ

Due to increased risk of to should
notbe given to patients:

9 P pidogt P g

@ that have a history of stroke or transient ischemic attack *** Not known; please check StarPanel
® that are greater than 75 years of age
& whose body weight is less than 60 kg

ook o o more information CYP2C19MD £ R T2 2MI5E &
If prasugrel (EFFIENT) not selected, please choose desired action: 1‘% ngj*%ﬁg 7b§1g l, \ 0) 'G‘ (poor metabohze r)

@ -Increase maintenance dose of clopidogrel (PLAVIX) 150 mg daily, startdate, 10AM N
© Maintain requested daly dose of clopidogrel (PLAVIX) 75 mg dally, startdate, 10AM MmN EET 5

If not using prasugrel, please select a reason: ﬁﬁu :]:Q'—}'_- o) Ft; % lj: Z: _|_ éj\ -G & 6

I Contraindicated for prasugret
1™ Potantial side effects
1™ Patiert opts for clopdogrel
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Institution Major Projects Major Projects
MC Wisconsin | Using whole genome sequencing to establish diagnosis in patients Alabama Planning stages for projects in risk assessment, pharmacogenetic
with currently undi d genetic disorders analysis, identification of families for further research
Mount Sinai . CYP2C19 AR - Jatel Baylor Whole exome and whole genome sequencing in Mendelian
unt Sinai g .testlng or antiplatelet rx post percutaneous coronary disorders to improve disgnosls
intervention Geisinger. * Selection for gastric bypass surgery vs other wt loss means based
* Personalized decision support for CVD risk management on genetic variants predictive of long-term benefit from surgery
incorporating genetic risk info * IL28B variants and response to hepatitis C treatment
Northwestern | Using pharmacogenomics evidence (from GWA genotyping) to guide _ * KRAS and BRAF mutational analysis in thyroid cancer patients
prescriptions in primary care and assess risk for other conditions Ohio State * Personalized genomic med study of CHF and HTN gts randomized
such as HFE/hemochr : to genetic counseling vs usual care
— ’ - - * CYP2C189 testing in interventional cardiovascular procedures for
Cleveland Clinic | Tumor-based screening for Lynch syndrome, endometrial cancer lssldaitel
ucsb * Screening for actionable mutations in malignant gliomas and Harvard Whole genome sequencing with integration in EMR and CDS; pilot of
glioblastomas for biomarker based RCTs 3 patients to start
* Targeted rx (such as RET inhibitor) of metastatic solid tumors UPenn Genotyping for assessment of Ml risk in Preventive Cardiology
based on tumor mutation status . PREEWE S—
Moreh " ot n African Ameri St. Jude’s Pre-emptive PGx genotyping in children
orehouse Exome se(?uencmg of 1200 early onset severe African American Vanderbilt Pre-emptive PGx genotyping for clopidogrel, warfarin, or high-dose
hypertension cases and 1200 controls i in
Duke * Computer-based family hx collection and CDS tool with 1-yr follow- U Maryland Develop and apply evidence-based gene/drug guidelines that allow
up for perceptions, attitudes, behaviors related to thrombosis and clinicians to translate genetic test results into actionable medication
breast, ovarian, and colon cancer . przir:"_ng dm[m;.‘s Jdosing of antid :
. " ayo ¥ X driven selection/dosing of antidepressants
. *|
SICO161%5 ge?m‘yp"?g and smt{n adhérence . * CYP2C19 genotyping for antiplatelet rx post PCI
* Effect of genetic risk info on anxiety and adherence in T2DM Inter- Tumor-based screening for Lynch syndrome
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Genome/Omics

2005~ NGS (Life sci 454,Solexa,SOLID)
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FHPGxDHE (VU) - Vanderbilt preemptive PG Wisconsin
— (PREDICTE ) Fiss
Early adopter BaylorEE#H X
# Mayo Clinic
B HA Vanderbilt k34 &

Y
5 LEEQERGIEA NIH “Big Data to Knowledge” &t (2012/13)
NIH BD2K initiative Eta ACGM incidental finding list 56 genes (2013)
BT/ LAV —T L NACHGR report “Future is here” (2013)

u CPIC guideline, EGAPP guideline 2013.14

E R B 3k/2E Consortium
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4
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Precision Medicine initiative

BURD R

NIH “BD2K COE in Data Science”, DDI (2014)
ASCO “CancerLinQ”, Cancer Common
1 M genomic cohort “Precision oncology”

TMDU



KEIDT /) LAy AEED
HEAE - ST{dRE #E

LI

LY —BREYZEEL-REAN IO k=
HBDRE Z R T 5 EZFKProject¥2Consortium~

H

*  NACHR:
— National Advisory Council on Human Genome Research : NHGRIA &
— NACHR working group
— early adopter z RO TEADEBRZHEL., FLHTY / LEEOREZRAT S
- EGAPP:
— CDCP (Center for Disease Control and Prevention) H8%3Z(2005)
— Evaluation of Genomic Applications in Practice and Prevention
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BII5E : Nat. Center for Biomedical Computing : i2b2 X DEET—4

Phase | (2007-2011)

— BFHILTH 5EERphenotyping & 1T >

— EMR : E&FEphenotyping & Biorepositoryl 2 3 { GWASHYA]
gem (EMR-based GWAS) FIFRIZBE9 HELSIEIME % #&RET

— eMERGE-I: Mayo Clinic, Vanderbilt X%, Northwestern X

% & 5TEx . .. oo
Essentia Rural i i
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— 7/ L - A2y REH,R. multi-omics
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NIH TE v 7 T—% M oEA~] 5TE
“Big Data to Knowledge” (BD2K)initiative

- BD2K: "Big Data to Knowledge” Initiative Bfifh
- 7—% - BHREICHI HINHREEZBZEER] WG
— R =PIk DBT /L F YO REEDERIZKY., B8
RO—47 D REREFOREILIZHIE LTIHRES
- BIREBOERS 2013F(HE. HEEHEPER014EMD

- F—4HBD-HDEIRE (Associate Director of Data Sciences)
#{Ed7 Bourne, PhD.

: Francis CollinsEE# NIHE&RE TCOE L]
MEEAMRICEEZEOETEEMHZHFD. BHNIZIBEXT SEGERE
T—REFERTS
— TEYIT—2DBRKIEEIELF1 (Collins)
— NHAZDEGZEEY LTS, BRRBERBE=-T—28BEICxT S
77'|27\0)ﬁ‘°" SICEENLGREIZE-T,

* http://bd2k.nih.gov
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NIH BD2KETIE D E it
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— Center of Excellence in Data Science

+ Univ. Pitts: Center for causal modeling and discovery of
biomedical knowledge from big data

« UCSC: Center for big data in translational genomics
- Harvard: Patient-centered information commons

- T, OBAVETKE, 1)/ A KREGENER 32M$
- Data Scientist AMEBRHADFEIRE

T — A FH F 5| DDI (Data Discovery Index) Consortium
— Data discovery index coordination consortium (DDICC)
~ T—AR=—AHZ2OTDFHE - Pub MEDDDBhR

— UCSD: BioCADDIEZ Ry ZDDIEAFE D #EF 8 4

- BioCADDIE : Biomedical and healthCAre Data Discovery and
Indexing Ecosystem TMDU
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ASCO(KEERIRfEZF=) CancerLinQ initiative
— “Learning Health System”# % LM&"Rapid Learning” D= & H\A
BEOBWVWTERT S,
~ DEOHIGEHRMNO REDZET —FEEDHITMT S
— FILWERIRABBRADH A F5 4 UtkEt
— 201342, CancerLinQdD 70 b3 4 TZE5ER. 10 AULEDEHN
AEETR. TEREANBRGEZET
FEUVRTLEREL., RBRZERT HEEMNFHTHEGET 5,
MatFEE. —a—08xy FZBELTEE, BigDatal=&I(+5
Learning system®D A~ a] K 14
IBM Watson

— Memorial Sloan-Kettering Cancer Center (MSKCC)
« The Oncology Expert Adviser software (OEA)

— New York Genome Center
- R E L TKAEHZ Dglioblastoma
— F M. Cleveland ClinicX>MD Anderson
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ObamaX#ifE &
Precision Medicine Initiative

20154,

— R FEEHE THEER
&Rl EER.

a2 =M (precision

medicine) DA

1005 ADa7F— FAZE GXEREHRBEIER

250f8H (2
— 130M$ : NI
— 70M$ : NC

5M$) OFE
H, 10085 A 3 7R— kA&

CDADKESAIIN—ZE

— 10M$ : FDA, T—A2 RN— X%
— 5M$: ONCIRZEERM,[F¥R privacy,security
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Precision Medicine & Personalized
MedicinelZ & 53& 5 H
#2458 . 9 TIZPrecision medic ine [£2010FFE N H{FEHN TL V-

“Towards Precision Medicine” (US Nat. Research Council,2011)
RN SEREBRRDNSY /L F IV REENDNE~ADEE

M'S . AKX, Personalized Medicine D= & T4 5 £ VA,
Bis L TV =DIFEZH BEDEAETIZLZSEBRIIETHS Z & ZBHEIL

W= DYL5E : Personalized Medicine M MERE S N T=EH S 10EHFE > TLLVS
EEEY I T—2ARBRARDEIEIZKLDILES

(1) EEFEXRREEEFEE) ZEEDRAX—<TER
SNPOZEEF T T3 (BRiR - £FTEER (exposome) DER. KRERIEL2D0D
ZROEEERZRRICHE. EFHILTOERKKIZE! (Clinical Phenome) 4,
(2) AEEEE=4 ) VI RBROAE

E/31 JLANJL A (mHealth) -+ wearable sensor|Z & 5 X E# G IHEIRINEDER
(3) %7/ LakR— b - BiobankDELR

Precision Medicine®EIRT SEBEL LT, ¥/ L375— ~/BiobankhNhETH 5
Z & %3, Real world datad) E1R
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« <BWLWARLD-SHHERERD> DERRBRBEZN D
- BHEHRERESRD- THEEIIHI4] BRERRE#BEZA

Life-long (course) healthcare D=

BEPD - BEE

- ERERPD ERER) —

SEE - BESMME (participatory medicine)

Reactive (X iGH)T Proactive (% R 8J)T
Occational (& #)%: L) Life-long (4E89)7%
ExR-T7 ER-T7

FEMER - LHlEENDERH
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— KETOHEE)., Wearable Computer& &K+
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"B+ ASISYIOR N AR—N
Predictive Omics Biomarker

B HREZ (Liquid Biopsy)

microRNA, TV — LR

— $RAS'RNA (exRNA: extracellular RNA)

—~ BRRE : BIbSmEmtt HREXEERAARES4%
— ENAAMEELA2— NEDOSET7OD Y + (79EM)

- M mIRNAHBZERZHT. miIRNAF v 7. BiobankZF|H L TEEKREE
%

TRIAHARAES Liquid Biopsy
~ RIREEEHRE (CTC)
— {EIEmMIRNA

— {EIEDNA (ZEHIRE) : ctDNA (circulating DNA), cfDNA(cell
free DNA)

~ {RIRfHAESY /M@ (Exosome)
- MAAFHRa—L4
M A DEarly Detection Research Network (EDRN)

— NIH, exRNADOTFE - F &
— NCI7f)‘“I%§“=s NADBEEIHR., stage | N1 A< —h
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IPOP (integrated Personal Omics Profiling)

Personal “Omics” Profiling (POP)
/ Genome and \
Transcriptome

Epigenome
— (MRNA, miRNA, isoforms, edits)™

I Proteome Personal
. —  Omics
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Integrated Omics clustering

Transcriptome
Proteome RSV Infection — Healthy:
Metabolome Integrated omics

Full Reactome (FI) known pathway map
tor cluster:

( I) | Autocorrelated data clusters |

R
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RSV
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Dynamic expression pattern observed in:

‘ ANA O Protein ’ Both RNA = Broen

Example pathway:
Protein processing
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Biobank® B B
{HHEEREMEEGRT - IRiE(exposome)t B E{ERE

|diosyncratic Effect of Combination of GxE factors
- BIMRRELIRE - £EFFEOMEEEH
- HEEHOFEMNMESEDR

- NTADBA. BRALBEGNARE
- AMVRIDFEHETIEIELY, Idiosyncratic Effect

CYP1A2 Phenotype CYP1A2 Phenotype
=Median >Median
Likes Likes Likes Likes
rare/medium [ well-done | rare/medium | well done ﬂE /EZ:IJ “:: % BH
meat meat meat meat
- NAT2
Non 1 1 1.9 | 09 | 1.2 | wHeansavssuy
Smoker | SloW DTS, NEBRTHE
NAT2 W=RICER S h S RiE

Rapid 0-9 08 08 13 ME)
Ever- NAT2 1 09 1 3 O 6

Smoker Slow

e 2 13 ] 09 (788 {

—————————————————————————————————————————————————————————————————————————————

E L. Le Marchand, JH. Hankin, LR. Wilkens, et alCombined Effects of Well-done Red Meat,
. Smoking, and Rapid N-Acetyltransferase 2 and CYP1A2 Phenotypes in Increasing !
i Colorectal Cancer Risk, Cancer Epidemiol. Biomarkers Prev 2001;10:1259-1266 | Tmu
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© INFNRVODEBK-HRROEL
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PopulationZ!BioBank : i@ EERIA & a/R— +, FAEFFBBOREENS FIER (7/
L) LERRIRIEIEHR (exposome) #&EHT. £EEFEBMT S/ L - ak—F
- EXkMBiobank
— Z[E UK biobank
505 ADEEE, 40~695% (2006-2010, 62M&), 2011-16, 25M&
BZT—42 (K- K-EBESDTIL, £FEFER) #EH. BRERKRZEHT S,
— 3E Genomics England,
2013FR. 2017TEFE TIZ10FAD ST / L BEHUNE,
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— Precision Medicine Initiative Genome Cohort
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- Population medicine®/\5 & A Lk
— <One size fits for all>OEE (L £ (T O/ Y 3L 480N
— Personalized (Precision) medicine
- BERMEEEZERT S-OIC<ERIENNZ—2>%
WEMIZEARD - HFLWIASATDOEY T T—4
« ECFTOHETHEIET NIE LD
- Clinical research (B&RENEER) D/\S 7 A LEsi:
~ BERMIEARICT A HEEDEHERCT
— <statistical evidence based>
— RCTOWLIEA 5 DFEEIN
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— Real World Data: E v 7 7—4 #155# 15 (BD2K)
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Learning Health System

#LWAEYMEFMENERREEICIESN D ETITE
R T —2ZRAVWTEREER LGN CERERE

|IOM “Clinical Data as a Basic Staple of Health Learning”
EBRVATLOTOZ)LE (TE) [FBHARDIERTH S

—F U OEETNEDON-T—2 (BRXHEBKHARELE->T) A
LHSZXZ 5B TH 5]
T—3ZHEBITEHELICE>TEB LTERVATLEZRE
RCTIX TEEE#]| THEIN. BEDERVATLDATERESNTILS,
ERENEERNRETIBEEFAZRARLTLLDD,

RCT (j: H% FEﬁ hﬁ*il‘h\ L) ﬁ % :l:J 75\ 75\ %) Digital Infrastructure for the — o R
i . est Care at Lower Cost: The Path to
ﬁ 3?)] 7;: %[I ng' 0) g *ﬁ 0) E FE_ 75§7][| E -d_ 6 ::Z:,’Zggo’:ez:hciﬁ;:zu?e Continuously Learning Health Care in
Improvement in Health and America

Health Care
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