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Genetics and the Electronic Health Record:




Genomic and Family data
........ A New Erain Medicine

insight commentary |voL 49| 2004

The case for a US prospective cohort
study of genes and environment

Francis S. Collins

and unbiased conclu 2 of dlsn 85
and their population-wide impact will require a representalive population to be monitored over time (a
prospective cohort study). The time is right for the United States to c a project.
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Longitudinal data and cohort studies

APRIL 1957 AMERICAN JOURNAL OF PUBLIC HEALTH

Il. Coronary Heart Disease in the Framingham Study

THOMAS R. DAWBER, M.D.; FELIX E. MOORE, F.A.P.H.A.; and
GEORGE V. MANN, M.D.

M nature
genetlcs

Genome-wide association study of blood pressure
and hypertension

AMERICAN JOURNAL OF PuBLic HEALTH  March, 1951

Epidemiological Approaches to Heart
Disease: The Framingham Study”

THOMAS R. DAWBER, M.D., GILCIN F. MEADORS, M.D.,
M.P.H., anp FELIX E. MOORE, JR.

National Heart Institute, National Institutes of Health, Public Health Service,
Federal Security Agency, Waskington, D. C.




Bigger data sources and more Internatinil
integration for personalized health  BEliis
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There are really only
three important things
to remember in life: To

care, to share, and to

be fair. This is not a
new idea at all, and yet,
observing how most
people live their lives,
vou might think it was.

Frederick Lenz






What to Share?

Genetic Data
Existing DTC Data
Medical Data

Family History

Demographics

Health Care Provider




With Whom to Share?

Genetic Data PGx Results
Medical Data

Existing DTC Data

Family History/ Family
Genetic Results

) Demographics
Health Care Provider

Scientific Community- Researchers



How to Share? Now this is where the fun begins .....

Family History/ Family Family History/ Family
Genetic Results Genetic Results

Genetic Data PGx Results Prospective Genetic Data Prospective Genetic Data

Existing “Paper” Genetic
Data

Medical Data Existing Medical Data

EHR / MHR Paper Chart (no, really!) Patient Portal



When to Share?

Calendar .

Genetic Data PGx Results

Medical Data

EHR / MHR

Existing Full Data

Prospective Full Data

Prospective Genetic Data

Family History

Negative Genetic Results

Patient Portal

Prospective Meta Data

Existing “Paper” Genetic
Data

Existing “Paper” Family
Genetic Data

Paper Chart (no, really!)



Whilst Carefully Considering & Balancing

s ;
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Clinical Care- The Hospital
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How to find results in EPIC INOVA

Join the future of healfth.
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How to find results in EPIC

INOVA

Join the future of healfth.
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Universal Epic BPA Pop-Up

SnapShot
Chart Review

Review Flowshe...

Results Review

Synopsis
Growth Chart

Medications

Immunizations
Order Entry

Education

Communications

ADASpecial Me...

Patient Station

Orders Only Enc...

Frivare:
Fatient Location: None

Unit: None
Bed: None

Place orders (Enc Date: 4/9/2016) - Wt: (Mot entered for this visit) Ht: (Not entered for this visit)

Weight 3.3

7 kg

Allergies: No Known Allergies

Birth Weight: 3645 g

ADA Special Meeds: None

</ INOVA

MEDIMAP™ Psychiatric Drug Panel

INOVA

[

POTENTIALLY IMPACTED MEDICATIONS

Ansingcizen

Lsss With Cautian

Bupropion (Welbuzin Zytan
Apiaczn. Canrecs
Ciratfiram (Arsakuze Lavazops ¢ Carbidops

Ant-aTHD Agans

[ —

Uscan m .
Muyiphanicams [Anain

Amzanzan
Erimidans

Code/Adv Dir: No Current Order Pref Language: Unavailable

Need Interp: Mo

@ @ R, 22 =z} |§D i s ‘& ngJ [Em— e Chalapram (Caimeat
PrefList Inieractions Pharmacy Providers Routing CC Results References Open Orders end Orders  SigniMav Fir
Mew order: |codeine Search | (@) Both (O Medication () Procedure

Mew order defaults Mot using defaults
Medications (1 Order)

codeine 15 MG tablet

@ Take 1 tablet (15 mag total) |

Print, R-0

1 This patient has undergone Comprehensive Pharmacogenomic Panel - MediMap. This panel includes the drugs you are
prescribing/dispensing and may contain relevant dosing guidance. Please review result prior to proceeding: .

% Link to chart review

Accept Cancel
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INOVA

Result Interpretation & Reporting

Category Drug Class Standard Precautions Use With Caution Consider Alternatives

Bupropion (Wellbutrin, Zyban,
Aplenzin, Contrave)
Disulfiram (Antabuse)

Antiaddictives Maltrexone (Vivitrol)

Amphetamine (Adderall) .
Dextroamphetamine Clonidine (Kapvay)
Anti-ADHD Agents P Dexmethylphenidate (Focalin) Atomoxetine (Strattera)
(Dexedrine) . T
Methylphenidate (Ritalin)

Lisdexamfetamine (Vywvanse)

Fosphenytoin (Cerebyx)
Lacosamide (Vimpat)

) Phenaobarbital (Luminal)
Anticonvulsants Phenytoin (Dilantin)
Primidone (Mysoline)

Zonisamide (Zonegran)

Antidementia Agents Galantamine (Razadyne) Donepezil (Aricept)
Amitriptyline (Elavil)
Desvenlafaxine (Pristiq) Clomipramine (Anafranil)
Psychotropic Duloxetine (Cymbalta) Desipramine (Norpramin)
Escitalopram (Lexapro) Doxepin (Silenor)
_ Flumswvatins (Prowss Saesformd Levmire s meime (Tefremill

Amoxapine (Amoxapine)
Citalamrerans (Calasvah

18



Result Interpretation & Reporting

INOVA

Join the future of healfth.

Amitriptyline
(Elavil)

Findings

Increased Sensitivity to
Amitriptyline
Genotype: CYP2D6 “4/°4
Evidence Level:
Actionable

What to Do - Dosing Regimens Suitable for Adult Patients

Select an alternative drug, or consider prescribing amitriptyline at a reduced
dose (50% reduction) with monitoring of plasma concentrations of amitriptyline
and nortriptyline.

Clomipramine
(Anafranil)

Increased Sensitivity to
Clomipramine
Genotype: CYP2D6 “4/°4
Evidence Level:
Actionable

Consider an alternative drug, or prescribe clomipramine at 50% of the
recommended standard starting dose. Monitor plasma concentrations of
clomipramine and desmethylclomipramine, and titrate accordingly until a
favorable response is achieved.

Desipramine
(Norpramin)

Increased Sensitivity to
Desipramine
Genotype: CYP2D6 “4/°4
Evidence Level:
Actionable

Consider an alternative drug, or prescribe desipramine at 50% of recommended
standard starting dose. Monitor plasma concentrations of desipramine and
metabolites and titrate accordingly until a favorable response is achieved.

Drug

Amoxapine
(Amoxapine)

Findings

+ Possible Sensitivity to

Amoxapine

- Genotype: CYP2D6

*4/%4

= Evidence Level:

Informative

What to Do - Dosing Regimens Suitable for Adult Patients

Like other tricyclic and tetracyclic antidepressants, amoxapine is metabolized by
CYP2D6. However, the overall contribution of this enzyme in the metabolism of
this drug is not well documented. Decreased CYP2D6 activity may resulit in
higher amoxapine concentrations potentially leading to higher adverse events.
There are no established dosing adjustments for patients with decreased
CYP2D6 function therefore, therapy must be initiated cautiously and adjusted
according to the patient’s response.




Result Interpretation & Reporting INOVA

Join the future of healfth.

SUMMARY OF RESULTS

F RED CATEGORY

Based upon the patient’s results, the medication has potentially reduced efficacy or increased toxicity. Medication
change or dose adjustment with increased monitoring is highly recommended with this drug.

YELLOW CATEGORY

Based upon the patient's results, the medication has potentially reduced efficacy or increased toxicity. Dose
adjustment with increased monitoring may be needed with this drug.

\/ GREEN CATEGORY

Based upon the patient’s results, the medication can be prescribed according to standard regimens.




Result Interpretation & Reporting he)Y-\

Join the future of healfth.

PHARMACOGENOMIC TEST RESULTS
Gene | Genotype |Phenotype _________|[Clinical Consequences __________________

Consistent with a significant increase in CYP2C19 activity. Potential risk

CYP2C19 1T~1T Ultra-Rapid Metaboli ; ;
4 rahapt srabolizer for side effects or loss of efficacy with drug substrates.
cYP2C9 12 Intermediate Metabolizer Cons_lstent with a moderate dEﬁCIEf:'IC}" in CYP2C9 activity. Potential risk
for side effects or loss of efficacy with drug substrates.
B Consistent with a typical CYP2D6 activity. This test did not identify nisks
* *
cvpabe 1/ Normal Metabolizer for side effects or loss of efficacy with drug substrates.
Consistent with an intermediate CYP2AS activity. Caution is adwvised
. ) _ when prescribing narrow therapeutic index drugs. Alternative drugs or
CYP3AS 1/73 Intermediate Metabolizer dose adjustment may be required if C¥P3A inhibitors or inducers are co-
prescribed.
. Consistent with a decreased SLCO1EB1 transporter function. The patient’s
SLCO1B1 521T>C T/C Decreased Function : e S e P
risk for statin-inducaed myopathy is intermediate.
TPMT 171 Normal Metabolizer C:;mmstent WI.‘th a typical TPh-fr ECTI'Y.‘Ity and a typical risk of side effects
with conventional doses of thiopurines.
VKORCT 1639G>A AJA  High Warfarin Sensitivity WKORC is the site of action of warfarin. The patient may require a

substantial decrease in warfann dose.

AllelesTested: CYP2C19 *2, *3, *4, =4B, *5, *6, *7, *8, *9, *10, *17; CYP2C9 *2, *3 *4 *5 =g *7 *g *9 =10, *17, *13, =15, *16, *27; CYP2D6 *2, =3, *4, *4M, =6, *7, *8,
=g =10, *11, =12, =144, *14B, *15, =17, *20, *29, *35, *41, *5 (gene deletion), XM (gene duplication); CYP3AS =1D, *2, *3, *3B, =3C, *3K, *6, *7, *8, *9: SLCO1B1
3828A-G, 521 T=C: TPMT =2, *34 *3B, *3C, *4: VKORC1 -1639G=A 1542G=C, 2255C=T, 3T7I0G= A S5808T=G, 1173C=T

Methodology: MNext generation sequencing based assay that detects the listed wariants (please see Variants Tested” for st of variants) with known clinical significance
at analytical sensitivity and specificity =95%.

Limitations: This fest will only defect a subset of all known variands that result in altered activity for the genes fested. Only a subset of gene variants that have strong
evidence for clinical relevance and wtility are reported here. 27 medications are evaluated in the MediMap test: fewer medications may appear on the report if the drug
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