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Overview

/

* Define precision health and learning healthcare system

e Introduce the Geisinger MyCode Community Health
Initiative and the Genomic Screening and Counseling
Program

» Discuss the key processes required to achieve the
objectives of a large-scale population sequencing
program
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Precision Health

« Emphasizes prevention while encompassing the interventions
Inherent in precision medicine (The provision of care for
diseases that can be precisely diagnosed, whose causes are
understood, and which consequently can be treated with
rules-based therapies that are predictably effective.*)

 We view our project as a population precision health effort,
and have renamed it the MyCode Community Health Initiative
to distinguish it from the biorepository

* Inherent in this are educational efforts directed at participants,
providers, payers, administrators and other stakeholders

« This is endorsed at the highest level of the organization as a
strategic initiative

1ci *Adapted from The Innovator’s Prescription A Disruptive Solution
G SINY nger for Healthcare. Christensen , Grossman and Hwang, 2009



MyCode Community Health Initiative
/

e 250,000+ Geisinger Patients Will Have Their Exomes Sequenced.

 We will Look For Medically Actionable Results In That Data And Then Return
Results To Patients And Providers.

* We will support the patients and providers in the follow-up to the results and
long term management planning.

 We will be Operationalizing A Scalable Genomic Return Of Results
Infrastructure In A Large Integrated Healthcare System
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/- GHS Biorepository started in 2007

— Followed extensive consultation with GHS patients and
other stakeholders that informed design of project
— Defined as Community Health Initiative as opposed to
biorepository
o Participants sign broad consent to combine EHR
data (prospective, de-identified) and biospecimens

« Consent includes the ability to re-contact
participants for future projects and communicate
medically actionable results
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Progress to date

Gelsinger

The number of people who have consented to
take part in the MyCode Community Healtth
Initiative. The number is growing monthly.

MyCode®
scorecard

August 1, 2018

Exomes
sequenced

MyCode
participants

Patient- " ber of MyCod
. e number o ode
partucupants participants whose exomes have
already been sequenced through
Geisinger's partnership with
Regeneron Genetics Center and
the results of which have been

made “research-ready.”

Expected
togeta
result

The number of patient-participants who
have had exome sequencing results
returned to them so far — meaning
disease-causing gene variants were found
in the MyCode “DiscovEHR" Study; these
were verified by an independent, certified
|ab and that infermation was returned to
the patient through established protocols.

*756 results

The estimated percentage of MyCode
participants who are expected to receive a
clinical result indicating that they have a
disease-causing variant or variants in one
or more of their genes.



Reporting Results

/

The Geisinger 80

* Focus on 30 conditions (80 genes)

e Builds on the ACMG Incidental Findings List
(published 2013, updated 2016)

e Cancer predisposition (e.g. BRCA1 and BRCA2)

e Cardiovascular disease (e.g. FH)

G elsin 9 er Dewey FE, et al. Science. 2016 Dec 23;354(6319). pii: aaf6814 77



Progress to date

/

MyCode® results reported Gelsinger

2un.nun+\

4560 000X

CDC tier 1 conditions {click link}

Hereditary breast and ovarian 257 BRCA1
cancer
(early breast, ovarian, prostate and BRCAZ2
ather eancor) . :
Familial hypercholesterolemia 107 APOB
(early heart attacks and strokes)
LDLR
Lynch syndrome 85 PMS2
[early colon, uterine and other
cancers) MSH6
MSH2
MLH1

. i : Pmycode
752 patient-participants have received results® iiaiapaiby
from the Genomic Screening and Counseling Program
For the latest results, see geisinger.org/MyCode-results. August 1, 2018
Risk condition Fatients per Gene Fatients per

gene

o000

84
173

32
75

28
42
11
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Consenting

High Level Process and sample
collection

Seqguence interpretation,
confirmation and
reporting

Reporting
results to
participants
and family

4
Measuring outcomes
attributable to reporting
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Consent and Sample Collection

/

CONSENT:

WHAT [T IS AND HOW TO GET IT g ‘
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Consenting and sample collection

e Participants can consent in person, online or smart device (through patient
portal)

e Consenting 800-1200 participants per week

e Heavy reliance on in person consenting

« Sample collection done as part of a routine blood draw

o Additional samples can be collected over time to replenish biospecimens

Geisinger ¥’



Sequencing, confirmation, and reporting- In theory

Eligible MyCode® samples
sent for exome seguencing

l

Exome seguences undergo
bicinformatic analysis of
Geisinger genes

Tes ,/’Eg;:::;;H;?\\ No

Result?
Variant Confirmation in Save exome sequences for
CAP/CLIA certified future biocinformatic
clinical laboratory analysis

|

Report issued to
Geisinger
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Sequencing, con

Bioinfarmatic

idinform
alysis ldentif

Eligible Samples
Sent tu Regeneron > Sequencing o | Analyzis Durn_p_lebe:l » Potentially O
Genetics Center for Completed based on Geisinger
Sequencin Gene List BTl
4 & ariant?
YES
Previously
Confirmed Lo
Variant?
NO YES

participant ha:
ROR signed
Consent?

Previously Sent
Sample?

YES

| €l

linical lab Requests
Sample from GHS

Clinlcal
lab Interprets
all varlants and
datermines to be
fieportable

Send de-identified

VCF to clinical lab

for review of entire
GHS Gene List

Previously sent

analysiz

MNO

considers
potentially
reportable

Save for future

YES

F Y

WVCF?

ES

F 9

GHS Sends Identifisd
Sample ta Clinical
Lab

Y
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Clinical lab runs
Confirmatary
Seguencing

Reportable
Wariant

YES

Yy
Track Variants
Determined to be

4

linical lab Returns

Identified Clinical
Report to GHS

Repartable or Not
Repartable

firmation, and reporting- In practice
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Reporting Results to Participants and Families
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Primary care REi Sl PE Clinical

PCP encounter scheduled

provider (PCP) 5 days* Genomics (CG)

\ 4
Mmanagem ent CG sends EHR message/letters to patient | [T1allaJel ent

l, 5-10 days*
CG calls patient

No contact x 3

Contact L )
\ 4 1. Letters & result to patient
1. Disclosure phone script 2. No-contact documented in EHR
2. Family hx ID assigned ; |

) If patient responds
Result & support materials

mailed to patient

]

Patient may follow up?
with PCP, CG or both

b CG assists w/referral from PCP
Patient follows up with PCP ‘1,

Patient follows up with CG

| |
v

Targeted follow-up w/PCP & condition-
specific specialists

Geisinger

*Business; @Follow-up includes genetic counseling & medical evaluation



Measuring Outcomes Attributable to Reporting

/
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Secondary or Incidental Finding of a
PATHOGENIC/LIKELY PATHOGENIC VARIANT

€Y:

Murray MF. Genet Med.
2016 Aug;18(8):765-7.

GENE SPECIFIC EVALUATION
Including history, exam, testing, consultation

|

v

v

DIAGNOSIS OF GENOMIC SYNDROME

WITH TESTING AND INITIAL EVALUATION

Both Genotype and Phenotype Present

NO DIAGNOSIS OF GENOMIC

SYNDROME WHEN TESTED

Genotype without Phenotype

GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5
Existing Unifying New No No
Genomic Genomic Genomic Genomic Genomic
Syndrome Syndrome Syndrome Syndrome Syndrome
Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis
Confirmed Achieved Achieved Achieved
" Initiall iti
Previous Previously Sub-clinical y Initially
genotype and | documented phenotype Phenotype Phenotype
phenotype phenotype and | revealed thru Emerges over Does Not
documented new genotype evalulation time Emerge
GENOMIC SYNDROME DIAGNOSED Gerlm\lTomic
Both Genotype and Phenotype Svndrome
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Outcomes

Gelsinger

outcome Type

Description

Examples

Er

55

ures are cthne

Y or __H:{atlﬂ" ly —
cular hesalth

Lipid profile performed
after return of a
pathogenic wariant in
LDLE & gens assoclat
with familial
hypercholasterolamia

Intermediate

2 biomarksr associated —
sither positively or
gatively — to a
particular hesalth ocutcoms

ns

An LDL ch

at or bel the Targst
level of 100 mg/dl in
responss to interventions
recommendsd based on

of a pathogsnic
n LDLR

Health

Change in the health of an
individual, group of

or population which
is attributakle to an

series of

infarﬁti’:, or
svascularization
sdurss 1n rssponss To

bas=ed on presences of a
pathogenic wvariant in

Cost

Standard costs associated
with the interventions and
nealth states sxperisnced
b" :h” pat’ 1t. Can also
costs associated
ent report
outcomes from self-
reported health state and
life disruption.

Cost of "=q:enciwg

Co st of genomics results
: infrastructure

costes of cars

1 to return of

information

Change in patisnt or
provider behavior
attributable to genomic
information

Fatisnt-
reported

?chv— oI ths status o =
patlient's hesalth
condit

comes
pad__“t,
1nde?p?%:

Satisfaction with ssrvice
Engagemsnt with selfi-cars
about gene and

well besing

communication of
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System Outcomes
/
e Costs incurred/avoided
o Utilization
o Visibility/reputation
o Patient experience

Geisinger .



Precision Health in a Learning Healthcare System

/

ACT

Use evidence to
influence continual
improvement.

STUDY

Collect data and
analyze results to show
what works and
what doesn’t.

In a learning health

system, research influences

practice, and practice
influences research

INTERNAL AND EXTERNAL SCAN

Identify problems and potentially innovative solutions.

DO

Apply plan.

PLAN

Design a change
and its evaluation
based on evidence
generated here and
elsewhere.

External

Internal

G e | S | ﬂger Source: KP Washington Health Research Institute
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Does it work?
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Results Returned to Date

300
315; 35.9%
254; 28.9%
250
9 209; 23.8%
> 200
(&)
o
S
S 150
£
>
Z
99; 11.3%
100
50
0

5/1/15-5/31/16 6/1/16-5/31/17 6/1/17-5/31/18 6/1/18 8/20/18

. - Re-engineered Sequence interpretation, conf|rmat|on and
Ge S| ﬂger reporting, and Reporting results to participants and family




Conclusions

* Precision health is an emerging technology that must be able to
demonstrate improved value in the health care delivery setting
before it will be adopted

e Outcomes must defined and systems built to support
measurement to determine which services add value

* Implementation is complex and requires a systematic approach.
The learning health care system framework may represent a
robust implementation model*

G e i S i N 9 er Williams MS, et. al. Patient-Centered Precision Health In A Learning Health Care System: "

Geisinger’s Genomic Medicine Experience. Health Aff (Millwood) 2018 37:757-764.
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