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WHAT IS PHARMACOGENOMICS?

PHARMACY + GENOMICS
Pharmacogenomics is the study of how genes affect a person’s response to drugs.

This field combines pharmacology and genomics to develop effective, safe
medications that can be prescribed based on a person’s genetic makeup.

https://medlineplus.gov/genetics/understanding/genomicresearch/pharmacogenomics/
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Drug safety/toxicity avoidance Increased efficacy
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Other factors play a role as well: genetics, age, RN

ethnicity, weight, gender, medications, diet, other
condifions



Consider use evidence-based information, literature and
guidelines




Targeted testing
not whole genome = not comprehensive

Variation between labs/companies

be a clear answer on what to do




Not all medications have PGx recommendations

Important to know evidence

N where results are from




Panel - generally not covered (exceptions)

Single gene tests —potentially covered depending on the
insurance, gene tested, and patient clinical profile

Flex spending account - depends on their insurance

ien ontact their insurance and/or flex




eening for variants




Ordered in response to lack of efficacy or side effects

Ordered in anficipation of beginning certain therapies




Pharmacokinetics (Pk)

What the body does to the drug
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ACTIVE DRUGS - BIOLOGICALLY ACTIVE

> Distributed ir

» Broken down by liver enzymes

» Excreted by the kidneys



PRODRUGS - BIOLOGICALLY INACTIVE DRUG

» Improve bioavc
» Decrease toxicity
» Cytochrome P450 enzymes (CYP2C19,
CYP2Dé, etc.)
» Genetic variants in CYP enzymes
» Ex. Codeine > Morphine



Pharmacogenomic Enzyme Variants




CPIC

Clinical Pharmacogenetics
Implementation Consortium
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or patient care




| https://cpicpgx.org
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Clinical Pharmacogenetics
Implementation Consortium

CPIC guidelines and list of
CPIC genes/drugs

CPIC
information

What is CPIC?

The Clinical Pharmacogenetics Implementation Cansartium (CPICE] is an international consortium of individual volunteers and a small

dedicated staff who are interested in facilitating use of pharmacogenetic tests for patient care.

One barrier to implementation of pharmacogenetic testing in the clinic is the difficulty in translating genetic laboratory test results into
actionable prescribing decisions for affected drugs.
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LEVELS OF EVIDENCE

CPIC assigns levels to the evidence linking genotype to phenotype. The literature-based evidence summarized in each guideling’s supplement is
oraded on a scale of high, moderate and weak, defined as follows:

High: Evidence includes consistent results from well-designed, well-conducted studies.

Moderate: Evidence is sufficient to determine effects, but the strength of the evidence is limited by the number, quality or consistency of the individual
studies, generalizability to routine practice, or indirect nature of the evidence.

Weak: Evidence is insufficient to assess the effects on health outcomes because of limited number or power of studies, important flaws in their design
or conduct, gaps in the chain of evidence, or lack of information.

"Valdes R, Payne DA, Linder MW. Laboratory analysis and application of pharmacogenetics to clinical practice. The National Academy of Clinical
Biochemistry (NACB) - Laboratory Medicine Practice Guidelines. Washington, DC2010.




TPMT and NUDTI15

CYP2D6

Escitalopram, citalopram, sertraline
nortriptyline, frimipramine, clopidogrel, voriconazole,
dexlansoprazole

. Warfarin

=  Aspirin, diclofenac, celecoxib, flurbiprofen, aceclofenac, oo <1, indomethacin, lornoxicam,
lumiracoxib, meloxicam, metamizole, nabumetine, naproxen, piroxicam, tenoxicam, warfarin,
phenytoin

. Welgieltly

. Carbemazepine, oxcarbazepine

. Allopurinol, abacavir, phenytoin, oxcarbazepine, carbamazepine

= lvacaftor



DPYD

G6PD

N

Atazanavir
= Statins

= Peginterferon alfa-2a, peginterferon alfa-2b, ribavirin
= Tacrolimus

= Efavirenz

=  Desflurane, enflurane, halothane, isoflurane, methoxyflurane, s&voflurane,
succinylcholine



oped for over 80 drugs and



https://www.knmp.nl/patientenzorg/medicatiebewaking/farmacogenetica/pharmacogenetics-1/pharmacogenetics
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Work With Us . . PP
Pharmacogenomics can play an important role in identifying responders and non-
responders to medications, avoiding adverse events, and optimizing drug dose. Drug Pharmacogenetic tests, along with other information about patients and their disease or

Regulatory Science in Action labeling may contain information on genomic biomarkers and can describe: condition, can play an important role in drug therapy. When a health care provider i: Content current as of:

N N 05/24/2021
eoton . considering prescribing a drug, knowledge of a patient's genotype may be used to aid in
able of Pharmacogenetic - 3 o 3 ;
Associations determining a therapeutic strategy, determining an appropriate dosage, or assessing the Regulated Product(s)
likelihood of benefit or toxicity. Medical Bevices

Precision Medicine
Drug exposure and clinical response variability
Risk for adverse events

Genotype-specific dosing

FDA Recognition of Public

Human Genetic Variant On this page:

Databases

Mechanisms of drug action
Polymorphic drug target and disposition genes

Trial design features

Section 2: Pl eenetic Associations for which the Data Indi Potenti
TImpact on Safety or Response

harmacogenetic Associations for which the Data Demor



https://www.fda.gov/drugs/science-and-research-drugs/table-pharmacogenomic-biomarkers-drug-labeling
https://www.fda.gov/medical-devices/precision-medicine/table-pharmacogenetic-associations#about

Download detailed version of the Table of Pharmacogenomic Biomarkers in Drug Labeling
with Labeling Text (PDF - 2.6MB)

Pharmacogenomic Biomarkers in Drug Labeling
Search: Export Excel

Drug Therapeutic Area* Biomarker™ Labeling Sections

Abacavir Infectious Diseases HLA-B Boxed Warning, Dosage and Administration,
Contraindications, Warnings and Precautions

Abemaciclib (1) Oncology ESR Indications and Usage, Adverse Reactions, Clinical Studies
{Hormone Receptor)

P R T O F T E Abemaciclib (2) Oncology EREB2 Indications and Usage, Adverse Reactions, Clinical Studies
‘ N H (HER2)

Ado-Trastuzumab Emtansine  Oncology EREB2 Indications and Usage, Dosage and Administration, Adverse

(HER2) Reactions, Clinical Pharmacology, Clinical Studies
/ \ B L E O F | G X Afatinib Oncology EGFR Indications and Usage, Dosage and Administration, Adverse

Reactions, Clinical Studies

Alectinib Oncology Indications and Usage, Dosage and Administration, Adverse
Reactions, Clinical Pharmacology, Clinical Studies

Alglucosidase Alfa Inborn Emmors of Metabalism  GAA Warnings and Precautions

FDA.GOV

Alpelisib (1) Oncology ERBBZ Indication and Usage, Dosage and Administration, Adverse
(HER2) Reactions, Clinical Studies

Alpelisib (2) Oncology ESR Indication and Usage, Dosage and Administration, Adverse
(Hormone Receptor) Reactions, Clinical Studies

Alpelisib (3) Oncology PIK3CA Indication and Usage, Dosage and Administration, Adverse
Reactions, Clinical Studies

Amifampridine Neurology Dosage and Administration, Adverse Reactions, Use in
Specific Populations, Clinical Pharmacology

Amifampridine Phosphate Neurology Dosage and Administration, Use in Specific Populations,
Clinical Pharmacology

Amitriptyline Psychiatry CYP2D6 Precautions

Amoxapine Psychiatry CYP2D6 Precautions



TABLE OF PGX

ASSOCIATIONS

Section 1: Pharmacogenetic Associations for which the
Data Support Therapeutic Management Recommendations

Drug

Abacavir

Amifampridine

Amifampridine
Phosphate
Amphetamine

Aripiprazole

Aripiprazole
Lauroxil

Atomoxetine

Azathioprine

Belinostat

CYP2D&

CYP2D6

CYP2D6

CYP2D6

TPMT
and/or
NUDT1S

UGT1A1

Affected
Subgroups+

*57:01 allele
positive

poor
metabolizers

poor
metabolizers

poor
metabolizers

poor
metabolizers

poor
metabolizers

poor
metabolizers

intermediate or
poor
metabolizers

*28/*28 (poar
metabolizers)

Description of Gene-Drug Interaction

Results in higher adverse reaction risk (hypersensitivity reactions). Do not
use abacavir in patients positive for HLA-B*57:01.

Results in higher systemic concentrations and higher adverse reaction risk.
Use lowest recommended starting dosage and monitor for adverse
reactions. Refer to FDA labeling for specific dosing recommendations.

Results in higher systemic concentrations. Use lowest recommended
starting dosage (15 mg/day) and monitor for adverse reactions.

May affect systemic concentrations and adverse reaction risk. Consider
lower starting dosage or use alternative agent.

Results in higher systemic concentrations and higher adverse reaction risk.
Dosage adjustment is recommended. Refer to FDA labeling for specific
dosing recommendations.

Results in higher systemic concentrations. Dosage adjustment is
recommended. Refer to FDA labeling for specific dosing recommendations.

Results in higher systemic concentrations and higher adverse reaction risk.
Adjust titration interval and increase dosage if tolerated. Refer to FDA
labeling for specific dosing recommendations.

Alters systemic active metabolite concentration and dosage requirements.
Results in higher adverse reaction risk {(myelosuppression). Consider
alternative therapy in poor metabolizers. Dosage reduction is recommended
in intermediate metabolizers for NUDT15 or TEMT. Intermediate
metabalizers for both genes may require more substantial dosage
reductions. Refer to FDA labeling for specific dosing recommendations.

May result in higher systemic concentrations and higher adverse reaction
risk. Reduce starting dose to 750 mg/m2 in poor metabolizers.




PHARMGKB

& > C {d @& pharmgkb.org

’ PHARMGKB Publications Downloads Contact

Search PharmGKB...

Search for a molecule, gene, variant, or combination

Therapeutic Resource for COVID-19

PHARMGKB Publications Downloads Contact

o PharmGKB data are under a Creative Commons license. More details are in our Data Usage Policy. Please cite PharmGKB if

you use our information or images.

Search PharmGKB...

Annotated Curated Clinical Guideline Drug Label
Drugs Pathways Annotations Annotations

CO 706° 15149 g 753"

Search for a molecule, gene, variant, or combination

o PharmGKB data are under a Creative Commons license. More details are in our Data Usage Policy. Please cite
Pha KB if you use our information or images.

WHAT IS PHARMACOGENOMICS.
PHARMACOGENOMICS? KNOWLEDGE.
S e O rc h b d rU O r e n e The study of the relationship IMPLEMENTATION.
y g g between genetic variations and how PharmGKB is a comprehensive resource that

our body responds to medications curates knowledge about the impact of genetic

variation on drug response for clinicians


http://www.pharmgkb.org/
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CYP2C19 *2/*2 Poor Metabolizer
CYP2C19 *2/*3 Poor Metabolizer
CYP2C19 *2/*4 Poor Metabolizer
CYP2C19 *2/*5 Poor Metabolizer
CYP2C19 *2/*6 Poor Metabolizer
CYP2C19 *2/*7 Poor Metabolizer
CYP2C19 *2/*8 Poor Metabolizer




SUPPLEMENTAL TABLE S1. ASSOCIATION BETWEEN ALLELIC VARIANTS* AND
CYP2D6 ENZYME ACTIVITY

Functional Status (10, 15) Activity Values?

. » *OxN, *I0xN, *17xN, *29xN,
Table 1 Assignment of likely CYP2C19 phenotypes based on genotypes Normal or Increased function tren

Likely phenotype Genotypes Examples of diplotypes [ w3 %27, %33, 34 %35,
e e s, Normal function®

Ultrarapid metabolizer: normal or increased activity (~5-30%  An individual carrying two increased activity alleles (*17) or *1/417,417/*17 _- "I S, H468 48, 53

of patients) one functional allele (*1) plus one increa tivity allele (*17) -

T Decreased function 0.5

Extensive metabolizer: homozygous wild-type or normal An individual carrying two functional (*1) alleles b Pl _-

activity (~35-50% of patients)

Intermediate metabolizer: heterozygote or intermediate Anindividual carrying one functional allele (*1) plus one loss-of- *1/%2,*1/*3,*2/*17 6xN, 27, -_'3- ML R12, 03,

activity (~18-45% of patients) function allele (*2-*8) or one loss-of-function allele (*2-*8) plus No function o 44, 215, 218, 219, *20, *21,
one increased-activity allele (*17) *31, *36, *36xN, *38, *40, *42,

e e ——————————— *44, *47, *51, *56, *57,

Poor metabolizer: homozygous variant, mutant, low, or Anindividual carrying two loss-of-function alleles (*2-*8) *2/*2,*2/*3,*3"3 *62,%68, *69, *92, *100, *10]

deficient activity (~2-15% of patients)

23, %24, *25, *26, *28,
Some rare genotype combinations have unclear predicted metabolic phenotypes; see Supplementary Table 55 online. 2 %37, %43, *43xN, *52

, *61, *63, *64. *65,

, *73, *74, ¥75, *81,

| *84, *85, *86, *87,

| %90, *91, *93, *94,

| %97, %98, *102, *103,
Table2 Antiplatelettherapy recommendations based on CYP2C19 status when considering clopidogrel for ACS/PCl patients *104, *105, *107, *108, *109

Classification of *See http://www cypalleles ki.se/cyp2d6.htm and the CYP2D6 Allele Definition Table (7) for
updates on CYP2D6 allelic variants and nomenclature.

Phenotype (genotype) Implications for clopidogrel Therapeutic recommendations recommendations® S T ST I TS " "
Ultrarapid metabolizer (UM) Normal (EM) or increased (UM) platelet Clopidogrel: label-recommended Strong

(*1/%17,*17/*17) and extensive inhibition; normal (EM) or decreased (UM)  dosage and administration

metabolizer (EM) (1/°1) esidual platelet aggregation® SUPPLEMENTAL TABLE S2. EXAMPLES OF CYP2D6 GENOTYPES WITH
residu r

RESULTING ACTIVITY SCORES AND PHENOTYPE CLASSIFICATION
Intermediate metabolizer Reduced platelet inhibition; increased Alternative antiplatelet therapy (if Moderate
(*1/%2,%1/*3,%2/*17) residual platelet aggregation; increased no contraindication), e.g., prasugrel,

risk for adverse cardiovascular events ticagrelor

Poor metabolizer (*2/*2,*2/*3, *3/*3) Significantly reduced platelet inhibition;  Alternative antiplatelet therapy (if Strong 1IN

increased residual platelet aggregation; no contraindication), e.g., prasugrel, _ 5 | M |
increased sk for adverse cardiovascular  ticagrelor ——

events

#See Supplementary Materlals and Methods (Strength of Therapeutic Recommendations) online. ’The CYP2C19*17 allele may be associated with increased bleeding risksiref. 15). _—
ACS, acute coronary syndrome; PCI, percutaneous coronary intervention.

I N T/ 720 T72 AN T A TV
s 1 % [ w5t [ 0 ] M|

Abbreviations are as follows: NM = normal metabolizer, IM = intermediate metabolizer, PM =
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Ordered entered into Electronic Medical Record
Blood drawn and sent to molecular lab for festing
Genotyping results validated by lab director(s)

Phenotyping/functional status validated by pharmacist(s)
» Patient chart review

Basic PharmGx Panel

Component Value ! R Ref Range Method
TPMT GENOTYPE MFIC MOLECULAR GENETICS MG

CYP2C9 GENOTYPE "1 MOLECULAR GENETICS MG
CYP2C19 GENOTYPE 12 MOLECULAR GENETICS MG
CYP2D6 GENOTYPE 24 MOLECULAR GENETICS MG
CYP3A5 GENOTYPE 3 MOLECULAR GENETICS MG
VKORC1 GENOTYPE -1639G=A GIA MOLECULAR GENETICS MG
DPYD GENOTYPE il MOLECULAR GENETICS MG
SLCO1B1 GENOTYPE b MOLECULAR GENETICS MG
TPMT PHENOTYPE Intermediate Metabolizer MOLECULAR GENETICS MG
CYP2CY PHENOTYPE Normal Metabolizer MOLECULAR GENETICS MG
CYP2C19 PHENOTYPE Intermediate Metabolizer MOLECULAR GENETICS MG
CYP2D6 PHENOTYPE Normal Metabolizer MOLECULAR GENETICS MG
CYP3A5 PHENOTYPE Poor Metabolizer MOLECULAR GENETICS MG
VKORC1 PHENOTYPE Intermediate Warfarin MOLECULAR GENETICS MG
Sensitivity
DPYD PHENOTYPE Normal Metabolizer MOLECULAR GENETICS MG
SLCO1B1 PHENOTYPE Poeor Function MOLECULAR GENETICS MG

CYP2C9/VKORC1 PHENOTYPE Low Warfann Sensitrvity MOLECULAR GENETICS MG
Result comments:

Complete interpretive report under eparate document.
Method: MOLECULAR GENETICS MG Last received: 31912018 0957 Last verified: 3/25/2018 1402 by Reiner, Jennifer, PHD




E5355 Algrpes Unknows: Nol o File HAJEE, CATHERIM

Imagenetics, Coconut
Nore

Hore WX an T Mg
Male, 12001951, BBy * Hong Fatent Wessanes B Racn
Wom o Ly
R ET U R N O F R ES U I_TS - B Results Review (Last refresh; 12092017 £:44:12 PM)
napsnot ek mp EYsew - Elice Tree | RgfRange | M [ | '

i Feaew ﬁﬂdifﬁ [ Hide data prior to

Festad Floays ﬁJ.LTEF'H:‘i
Besulis Revew | = Hesuly
5 LABDRATORY RESULTS

& BLOCD GEMETICS

& GEMETICS BASIC PHARMES PANE &
[ELASIT PHARMIES FAMEL [BGEME) clp-;fl'!ﬂ'ﬂﬂ HH Mistabedized *
E.I:;T:': : rﬂmﬂ CYPIC14 Genokype 17
LTFAL S endiype === .
CYPICH Phenchps e P "‘""""":;_] |
P Gerolyps " Poa b -
CYPIDG Pranchs . 'h =
CYPI0E Genctyge CYPels Genolype s
CYPACINEDRCT Phenciyge SV EILT Phen. | Hagh Worlem ... *
CYPS Prenchpe Al . Poot Metabokres *
CYF 5 Genotype TP Conoiprs ara-
VIDAC! Phenciype High Warlasin . *
VEDACT Genohype VEORCT Gencype AEI9G2A A *
DFD Prenoype OFTD Fherchoe Mosmal Metabol . *
DFD Ganotype DPYD Gantype "
SLEOTET Pharchype SLCONET Phenchype Poor Metabokres *
SLEDIET Garohyps imlm] Em w1 *
TPMT Prautype TPMT Frarclyps Meemal Wetabol
TPUT Ganctipe TPMT Gerctype L
SAHFORD CHIP SANFORID CHI

I:ITHE:;-:‘-.-I:.-.‘-:J#-H! Predepeshon [MAF] Resuly Medicaly Ackcret Paiiant im dee.




PHENOTYPES

If you see Extensive Metabolizer, that essentially means Normal Metabolizer

Ultrarapid
metabolizer

Rapid
metabolizer

Normal
metabolizer

Intermediate
metabolizer

Poor
metabolizer

Functional definition Genetic definition

Increased enzyme activity compared to
rapid metabolizers

Increased enzyme activity compared to
normal metabolizers but less than
ultrarapid metabolizers

Fully functional enzyme activity

Decreased enzyme activity (activity
between normal and poor metabolizer)

Little to no enzyme activity

2 increased function alleles, or more
than 2 normal function alleles

Combinations of normal function
and increased function alleles

Combinations of normal function
and decreased function alleles

Combinations of normal function,
decreased function, and/or no
function alleles

Combination of no function alleles
and/or decreased function alleles

Example: CYP2C19: 2-4% African Americans, 3-5% Caucasians, 15-20% Asioryé poor

metabolizers



ANF:3RD Clopidogrel is not recommended due to increased risk of

mogeneﬁc S stent thrombosis and cardiovascular events.

ALERTS WITHIN Fesmrt mostcsions om0 s

1. Prasugrel (EFFIENT) 10 mg daily and discontinue clopidogrel (PLAVIX)
= Contraindications:

ELECTRONIC s e

= Weight less than 60 kg
2. Ticagrelor (BRILINTA) 90 mg twice daily and discontinue clopidogrel (PLAVIX)

= Contraindications:
M E D | A L = History of intracranial hemorrhage or active bleed
= Hepatic impairment

= CAUTION: maintenance doses of aspirin above 100 mg reduces effectiveness of ticagrelor and

RECORD M

Remove the following orders?
Keep "Ek::::'ﬂdm?ﬂ'lg r‘!g:iizl;:vdln\:']. ;li:lﬂg tt:ht::‘ﬂ—i e-Prescribing
» Lab results/reports App e ks
OVC“'O ble Iﬂ EM R Order Do Not Order w ticagrelor (BRILINTA) 90 mg twice daily

AN

Order Do Not Order s prasugrel (EFFIENT) 10 mg daily

> BesT PI'CI CTice A| erTs (B PA ! S) Order Do Not Order 12 ticagrelor (BRILINTA) 90 mg twice daily
bu'l_l_ e ﬂd progrdmmed _I_O Order Do Not Order I3} prasugrel (EFFIENT) 10 mg daily

fl re for p I’OVI d e rS O S Patient declines alternatives  Contraindication to alternatives  Potential side effects with alternatives

O p p I’O p I'I O Te Other (see comments)

Acknowledge Reason

- +" Accept
© 2019 Epic Systems Corporation. Used with permission.
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Chart Review
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Disease
UMINFORMATIVE SANFORD CHIP MAP RESUL
Drug
Capecitabine-Decreased Enzyme Function
Citalopram-Increased Enzyme Function
Dexlansoprazole-increased Enzyme Function
Escitalopram-Increased Enzyme Function
Fluorouracil-Decreased Enzyme Function
Lansoprazole-Increased Enzyme Function
Omeprazole-lncreased Enzyme Function

Pantoprazole-Increased Enzyme Function Hover over for

Sertraline-Increased Enzyme Function

Voriconazole-Increased Enzyme Function maore I N form a h on




Pharmacogenomic testing may help determine what medications and what doses will be the
most effective and beneficial for your patients based on the phenotype/genotype of alleles

For example, if patient is a CYP2C19 poor metabolizer clopidogrel will not be adequate for
fiplatelet therapy and a different medication should be used

ients have at least one abnormal copy of the CYP2C19 gene and as
ies of the CYP2C19 gene

imes more

S
///



CYP2CI9

» CYP2CI19 is responsible for
» Normal function = *1
» Non function alleles = *2 rs4244285, *3-*8

» Increased activity = *17

» 1 or 2 non-function alleles results in decreased or no platelet inhibition



PATIENT CASE #1

» Troponin elevatec
» Cath lab for percutaneous coronary inferve

» Patient requires antiplatelet therapy to decrease stent thrombosis - clopidog



» MD orders clopidogrel 76 mg by mouth daily and a CYP2C19 test
» 2 days later -> Pgx result *2/*3 = poor metabolizer

» Callmade to patient — change to ficagrelor 20 mg by mouth
twice a day

Considaring antiplatelet therapy
with clopidogreal for ACSIPCI

M P
(*172, "1/, "2M17) | |("2r2, "2, "33




CYP2D6 AND CYP2CI19

» CYP2D6 and CYP2C19 respo
TCA's

» Copy number = "“xN" (duplication/multiplication)

» Drug-gene variants can cause therapeutic failure or increase
in adverse effects



PATIENT CASE #2

IS ANyMC

» Increased feelings of helplessness C
relationship issues

» Texted a friend stating that she was hoping she would have died
overnight

s

» fluoxetine 20 mg>fluoxetine 30 mg>bupropion XL>Topiramate
» Fluoxetine and Topiramate d/c’'d due to side effects
» Bupropion XL — not seeing much benefit



PATIENT CASE #2

» Per AUIC

» Avoid fluoxetine due to previous side €

» Consider escitalopram, citalopram or sertraline—> escitalopram 10 mg po ¢
started

» 4 week update: significant improvement in depression, anxiety improved
slightly, no thoughts of suicide, increased interest in activities, work caught up
in school, sleeping better, abdominal pain resolved

» 8 week update: mood completely stabilized



PATIENT CASE #2 — ADDITIONAL INFO

>

» Supportive meds
» Reactive testing instead of preemptive

» Enzyme maturation — extrapolate results depending on gene



WARFARIN




WARFARIN DOSING RESOURCE
WARFARINDOSING ~ wonssatmonsisors

Required Patient Information

Age: ' Sex: | -Select- :|  Ethnicity: | -Select-

Race: | -Select- s

Weight:  Ibs or kgs
= Clinical Trial Height: ( feet and linches) or ( ms}

» Dilntenin Smokes: | -Select- 3| Liver Disease: | -Select- 2|

Indication: | -Select- 2l

Baseline INR: | | TargetINR: | | () Randomize & Blind
> Patient Education Amiodarone/Cordarone® Dose: | mg/day

Statin /HMG CoA Reductase Inhibitor: | -Select-

Any azole (eg. Fluconazole): | -Select- 3 |
Sulfamethoxazole/Septra/Bactrim/Cotrim/Sulfatrim: | -Select-  +

= Warfarin Dosing

> Hemorrhage Risk

> Contact Us

> Glossary Genetic Information

VKORC1-1639/3673: | Not available/pending
= CYP4F2 V433M: | Not available/pending

User: GGCX rs11676382: | Not available/pending
Patient:

Version 2.34
Build : Jan 30, 2012 CYP2C9*3: | Not available/pending

CYP2C9*5: | Not available/pending
CYP2C9*6: | Not available/pending

> ESTIMATE WARFARIN DOSE

CYP2C9*2: | I__Nn-t avaiiable_;‘bending

[ Accept Terms of Use




Active drug Pro-drug

Ultra-rapid Metabolizer Ultra-rapid Metabolizer

Increased metabolism when . Increased formation of morphine
=d fo normal metabolizers. following codeine administration

higher risk of toxicity
pharmacotherapy failure

» Poor Metabolizer » Poor Metabolizer /
» Greatly reduced metabolism when » Greatly reduced morphine fo afig
compared to normal metabolizers. following codeine administrgfo

» Higher plasma concentratfions may » Can lead to insufficient péfin relief
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=ased platelet inhibition ,
Increased metabolism when

compared to extensive metabolizers.




A particular genetic variant may increase the likelihood of an
adverse reaction but it will not guarantee it

some people with the variant may not experience an adverse
reaction to a drug

Remember, if an individual doesn’t have the gene variant it
ey won't experience an adverse reaction



Presenter Notes
Presentation Notes
Key to some barriers may be: Various investigators and leaders have identified health information technology as being vital to overcoming these barriers and realizing the promise of Genetically guided personalized medicine (GPM) 



Pgx has utility in some areas, but not all

Know and navigate your resources

Understand the evidence
Other piece of the puzzle




THANK-YOU!
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