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» 7 hospital campuses

» 1leading medical school

» 36000 employees

» 45 non-surgical ambulatory care practices

» 6200 physicians including general
practitioners and specialists

»  More than 2000 residents and fellows

» 169,532 inpatient admissions

»  Over 2,600,000 outpatient visits to offices
and clinics (non-Emergency Department)

» 489,508 Emergency Department visits

» 3,535 beds

» 135 operating rooms

» 31 institutes
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The Charles Bronfman Institute for
Personalized Medicine

BioMe™ Biobank

» Prospective collection of DNA and plasma samples linked to full EMR-based
medical information for large-scale genomic medicine research

» DNA and plasma samples linkable with complete, de-identified electronic
health record (Mount Sinai Data Warehouse)

» Allows associations to be discovered between genomics and clinical
information (Therapeutic efficacy, ADR’s, prevalent/incident disease,
poor/good outcome)

»  Written Informed consent
» Extended Family History Questionnaire

» Permission to re-contact participants for future research
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BioMe™ Biobank Enrollment and Demographics

* > 32,000 patients enrolled
* ~ 500 new donors enroll per month

Native

Female: 59% Other Afii American
Male: 41% % Ancodtr 0%

European ziiitl‘y

Ancestry ?

31%
Hispanic /
Latino
35%
East/ South___
Asian
3%
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Translational Initiatives in Pharmacogenomics

» Education

— PGx elective rotation for residents and
APPE students

— MD training

_ Patient brochures Translational Initiatives in
— Student volunteer opportunities

— Potential elective PGx course

» Personalized Healthcare
— IPM PGx
— eMERGE PGx

» Research

— Expand the evidence base for drug-
gene pairs
— Develop and successfully implement

best practices for PGx adoption into

clinical care.
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PGx Implementation Programs

O

IPM PGx eMERGE PGx

» Main objective:

— Develop process best-
practices for
implementation of
Personalized Medicine

» Focus of research
program
— Providers




PGx Implementation Programs

PM PGXx

1000 BioMe patients
Internal Medicine Associates
clinic
Pre-emptive genotyping

— Sequenom iPLEX ADME array

Providers are consented and
surveyed

Unlimited number of drug-gene
pairs

CLIPMERGE

EHR data collection

eMERGE PGx

663 BioMe and non-BioMe
patients

Faculty Practice Associates
clinic

Pre-emptively sequenced
— PGRNseq

Providers are co-investigators

CDS for simvastatin,
clopidogrel and warfarin

CLIPMERGE
EHR data collection

A

Patient Demographics

Gender

Other
1%

Male
28%

Female
1%
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Race / Ethnicity

,
2% 1% 1%

4%
21%

® Caucasian
® African American
= Hispanic/Latino
B Asian
30% Native American
= Mediterranean
Other
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77% of patients have at least one

actionable variant

1093

4 genes tested:

- CYP2C19 (not including *17)
- SLCO1B1

- CYP2C9

- VKORC1

1 gene 2 genes 3 genes 4 genes
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Genotype Frequencies N 1641

CYP2C19 SLCO1B1 .
3% Intermediate Function
o "
Function /— 2%
UM 18%
o 25%
Normal
led Function
44% 80%
VKORC1 as cvpzCo
11% 20
o
M
23%
GG
53% GA
36%
M

75%
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Provider Training

v

One hour training session
— Video available online

v

Complete a pre and post training questionnaire

v

Have additional information on each drug-gene pair
embedded in the CDS

v

Post-CDS surveys
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Provider Survey Responses

m Icahn School  The Charles Bronfman
of Medicine at Institute for Personalized
Mount Medicine Overby CL, et al. J. Pers. Med. 2014, 4, 35-49



2/9/2016

PGx Clinical Implementation Process
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What is CLIPMERGE-

» Advanced data management system that is external to,
but communicates with Epic

» Clinical decision support engine

» Delivers guidance on actionable genomic variants in a
manner that integrates with existing physician work
processes

— Real-time, point-of-care
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CLIPMERGE

Clinical Implementation of Personalized Medicine through Electronic Health Records and
Genomics
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Gottesman et al. The CLIPMERGE PGx Program:
-our Record:
Sinai

s and Genomics-Ph;

ion of Personalized Medicine Through Electronic Health
Pharmacol | Ther. 2013 Apr 3. doi: 10.1038/clpt.2013.72.

Drug Gene Pairs

» Clopidogrel — CYP2C19 * Azathioprine — TPMT

» Simvastatin — SLCO1B1 * Mercaptopurine — TPMT

» Warfarin— CYP2C9 » Rasburicase — G6PD

»  Warfarin — VKORC1 » Dapsone — G6PD

» Tramadol — CYP2D6 » Abacavir — HLA-B*57:01

» Codeine — CYP2D6 » Carbamazepine — HLA-B*15:02

« TCAs - CYP2C19
« TCAs - CYP2D6
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PGx Patient Demographics
Race / Ethnicity

29%_1% 1%

4% 21% = Caucasian
o

VKORC1

11%

B African American

® Hispanic/Latino
. GG
41% " Asian 53% o
Native American %
0
30% = Mediterranean

Other

1231 CYP2C9

233
113

|
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The personalized Warfarin starting dose for this patient has been calculated from the genetic and
Wa rfa ri n clinical information listed below using the International Warfarin Pharmacogenetics Consortium
(IWPC) pharmacogenetic dose prediction algorithm.

B PA — | CYP2c9 genotype | #2/#3 (Poor Metabolizer)

| VKORC1 genotype | 6/G (Low warfarin sensitivity)

| Target INR | “Assumed” 2-3

| Age [ 29

| Height | 178em
Gen°fype [ Weignt [ 72Kg

‘ Race/ethnicity as recorded in EPIC | Asian

Guided
° Please select the appropriate predicted personalized starting dose of Warfarin for this
AI g o r I th m patient based on the patient’s concurrent interacting medications:

3 mg daily (20 mg per week) if patient is also on amiodarone.
5.5 mg daily (38 mg per week) if patient is also on carbamazepine, phenytoin, rifampin or rifampicin.
4.5 mg daily (32 mg per week) if patient is also on amiodarone AND any medication listed in choice B.

3.5 mg daily (25 mg per week) if patient is on NONE of the above.
+daily doses have been rounded to the nearest 0.5mg

semE

Thi ingr ion only appli initial doses of Warfarin in patients with atarget INR of 2 - 3.
Please disregard this dosi dation if any of the ing applies to this patient:

o This patientis on a stable dese of warfarin.

o ThetargetINRisnot2 - 3.

o Theclinical information used in this algorithm isinaccurate.

To ignore this advice and proceed with the original order, please select an acknowiedgement reason and dlick Accept.

Click here for further information. Click the Lexi-Comp links in the CLIPMERGE SmartSet for further medication information including
indication. dosage and contraindications.

m gi'aﬁgd?gil;l%o;t f;’::tg For further assistance: contact us at 212-241-7371 or clipmergeteam @mssm.edu WAR-GN-v8

Mount Medi
Sinai
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Prescription for Simvastatin

SLCO1B1 genotype
available in CLIPMERGE

|

Do not FIRE
Yes No BPA

| | I
SLCO1B1 T/T

! ! !

1. Do not fire BPA
2. File genetic result

m Icahn School  The Charles Bronfman

of Medicine at Institute for Personalized
Mount Medicine 21
Sinai

Simvastatin BPA #1 — Poor Function

According to genetic testing, this patient has an SLCO1B1 C/C genotype atrs4149056.
This genotype confers high myopathy risk with simvastatin, particularly with doses greater than 20mg.

Consider prescribing a lower dose of simvastatin, or choose an alternative statin.
Due to high myopathy risk, consider routine CK surveillance.

To accept this advice, click Accept and prescribe an alternative from the CLIPMERGE SmartSet.
To ignore this advice and proceed with the original order, select an Acknowledgement reason and click Accept.

Click here for further information. Click the Lexi-Comp links in the CLIPMERGE SmartSet for further medication information including indication, dosage and
contraindications.

For further assistance: contact us at 212-241-7371 or clipmergeteam@mssm.edu SIM-PM-v4

m Icahn School  The Charles Bronfman
of Medicine at Institute for Personalized
Mount Medicine

e

11


mailto:clipmergeteam@mssm.edu

2/9/2016

Simvastatin Alert in EMR
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Simvastatin Alert in EMR
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Simvastatin Alert in EMR
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Simvastatin Alert in EMR
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Therapy Changes to
Simvastatin BPAs

62.2% Acceptance of

Atorvastatin
13%
No change
38%
Low Dose
Simvastatin
40%
Rosuvastatin
% Pravastatin
7%
n =45 BPAs
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2% i BPAs Fired
Average:
10 PGx BPAs
per month

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan
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Accomplishments So Far...

» Creation of CLIPMERGE platform

» Established an interface with MGTL and capacity to
expand NYS DOH-approved PGx genotyping panel

» Successful ROR of PGx results into Epic

» Clinical Implementation of PGx

— Extended across Mount Sinai Hospital ambulatory clinics

— PGx education for MDs (in-person and video)
— Patient education brochures

» Ongoing participation in eMERGE-PGXx

» Education

— Established an elective PGx rotation
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PGx Implementation Team

Aniwaa Owusu Obeng
Pharmacogenomics,
Pharmacist

Steve Ellis
IT
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Erwin Bottinger
PI, Clinician

Stuart Scott
Clinical and Laboratory
Genetics

Tom Kaszemacher
IT
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