Personalized Healthcare in a
Learning Healthcare System

Eleventin Population Healthr anar Care
Ceprdinatien Colleguitim

Phaiadelphia, PA
Mareh 15, 2011

Center for Biomedical Innovatio “FIM\L edicine Coaiit Slide 1

I I Massachusetts Institute of Technology



The Underlying Cause of
Change

IHealthcare expense grow-In new. pernvasive
s Affecting all' stakeholders; patients, employers, private
payers, states, and the fiederal government.
The guality ofi care being deliveread teday. IS
Increasingly. recegnized as subeptimal

s recommended care not implemented effiectively and
misalignedi INCENTIVES NOT SErVING| the: patient:

The current situation is not sustainable, and no single
part of healthcare, any single industry, any one
company or agency can do it alone.




...and With Minimall Resources to Fund Change

FY 2010 Budgets (in millions)

$30,800 “Starkly put, for every dollar
Congress allocates to develop
breakthrough treatments, it
allocates one penny to ensure
that Americans actually receive
them.”

Dr. Steven

Woolf, The Washington Post
January 8, 2006

NIH FDA AHRQ Critical Path
or ARSI?



..and a New Kid on the Block

FY 2010 Budgets (in millions)

“Starkly put, for every dollar Congress
G allocates to develop breakthrough
treatments, it allocates one penny to
ensure that Americans actually receive
them.”

Dr. Steven Woolf,
The Washington Post
January 8, 2006

NIH FDA  AHRQ  PCORI

Patient-centric Outcomes Research Institute



Elicits a re-evaluation of the basic
Valle: proposition...

Value inrhealtihrcare Is; eften) expressed as the
Increment i clinical benefitachievead: (laealth
anad/er guality’ eff lifie Improvement), for those
[ECeIVINg| a particular Service er Set of SerVIces,
I conjUncHien With the Investment required.



..aNnd generates a new: refirain 1n
lealthcare

Pay: for Wihat Woerks



Eliciting a new: series; of guestions

What Works?
.. What Works hest?
.. 10 Whom?
.Under what circumstances?
..JN & COSt effective Way?



That can be Interpreted as

Wihat- Works — efficacy, and salety.

W Rat Welks Best — comparative: clinical
effiectiveness

.. IO Whnoem — persenalized healthcare

Lunder what clrcumstances — realiworld
effectiveness

..l & Cost effective Way — coverage and
reimbursement



Eor IHealthcare Sectors
e.g. Preduct Developers

New thinking IS reguied

= [[he old Aurdles...

Efficacy.
Safety.
Production; assurance

..are no Ionger suificient



Eor IHealthcare Sectors
e.g. Preduct Developers

New thinking IS reguied

s [faree new hurdies must be: cleared as well...
Effectiveness
Coverage
Reimbursement

..100KINGI BEeyena market approval tewarad
greater empedment in clinicall practice.
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Eor IHealthcare Sectors
e.g. Preduct Developers

New thinking IS reguied

s lInnovatoen itselifis ne lenger suificient, the
Valler o Innevatien must e proven
I the clinic
Withr real patients
And real previders
I 2 Cost efifective Way/
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The Problem

Unsustainable Cost of Innovation

Average R&D costs per NCE drug launched
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Historical data from DiMasi, Tufts Center for Drug Development



Plus:
EVerynody respends te; therapy. differently

Percentage Non-responders

Hypertension Drugs 10-30%
Who sufifersiwiien HeE s
therapies, don't work? Heart Falre Drugs 1525% M
Beta Blockers
u| Patients
i Anti Depressants 20-50%
= Physicians
ik ayers gt;:!esterul Drugs 30-70%
Asthma Drugs 40-70% m
Beta-2-agonists
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TThe Solution

New: development: paradigms

Diagnostic codevelopemnt Outcomes confirm surrogate hypothesis; reimbursement

Therapy confirmed; safety profile acceptable; alternative evidence
defined, Trials Simulation Adaptive Surrogate generation, continuous learning

rolling NDA, designed — based pivotal endpoints
disease with trial design studies delineate

biomarker payers & benefit/

devel. regulators risk Future Development

9 10 11 12

Continuous Data Acquisition

PA — Progressive Authorization
Before duration based on 2001-2003 Industry Median (CMR)
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The Solution
Access to) the right therapy,

Predicted Responders
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Predicted Low Efficacy

or Side Effects

NN NN EEE .
NN NN

N .

Patient Population

HEEE oo

N .

N .
| O
BEE OO B EEE L]
BEE O B EEE L]
BEE OO BEEE L]
T
T o o [ A
T [
1 o [ A
[ A
00 OO0 B EEE U TICIEE
T o [ A
OO0 O8O0 B8 EEE L0
OO0 OO 8 8EE oot
O o A

Severe
Symptoms
Moderate
Symptoms
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The Selutien:
Quicker uptake of therapeutic value

Breast Cancer Therapies: Global Sales from Launch

3,900

—&— Traditional

31000 Adjuvant approval
—B— PHC EMEA May 06, US
2,500 FDA Nov 06
2,000 5 year analysis of
e ASCO i ATAC data
presentation of
& 1,500 adjuvant data (May 05) //*

1,000
500 adjuvant

indication in US

O 7 I I

Year Year Year Year Year Year Year Year Year Year Year Year
1 2 3 4 5 6 7 8 9 10 11 12




The Solution:

Towards Preventive Medicine

PERSONALIZED MEDICINE INTRODUCES A
HEALTHCARE SHIFT FROM REACTIVE TO PREVENTIVE

/E MEDICAL CARE

SWITCH DRUG AG.
SELECT DRUG

Diagnose Disease; rmptoms;
Costly, Trial and Error Treatment

EFFICIENT MEDI

“RIGHT" DRUG
/ MONITORING

/
DIAGNOSIS/PROGNOSIS

PREDISPOSITION

Health Management; Molecular Screenin, Detection;
Rapid Effective Treatment; Improved Quality of Care

Time

PREVENTIVE MEDICAL C/

Time
Predisposition Guides Prevention; Treat the Molecular Markers
vs. Symptoms and Disease; Healthcare Cost Reduction

Avoiding futile
mMedicine

Preadictanie
therapeutic response

Earlier intervention

[Delay: onset and
MIRIMIZe Severity.
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Two needs for evidence...

Confirming real-woerd comparative clinical
effectivVeness must constitute: a core element
off clinicall develepment plans,

s developed noet enly 1N censultation with) the EDA;

m DUt With' ether entities, I.e.,
Center for Medicare Services (CMS),
Agency fer Healtihcare Researchiin Quality: (AHRQ),
IHealth Tiechnology: Assessment (HTFA) at private: payers,
...and...
NICE comes to America (PCORI)
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.and...

Generating meaningiul Segmentaton off patient
populations; by Whatever technolegy.Is
apprepriate: (genemic, Imaging, Infermatc), In
OKAEN to) Increase the benefit off therapy.

.Personalized Healthcare
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...evolving the “P” for the future

B, ersonalized Healthcare: =

...Fescriptive

v

...recision

v

...reventive

V/

- ArtICIPAatory.

v

.erformance??
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IS, PIHC only albout genemics?
Case Study — Infermatic PHC

Cani a large and fully integrated Electronic
Healthh Record System (EHR) berused to
demonstrate the value of antidiaietic
therapy, Nl terms off compalatve: Benetit ana
[SK; Iran envirenment refiecting; actual
clinicall use off the therapy?

THE CLEVELAND CLINIC

Rasiced v of Ben bop loar expliaoh In Ben aalan by U3 Hames 5 Weald Reageset D004


http://www.clevelandclinic.org/

L3 Cleveland Clinic
Dussertitwires Maalth Leivsee

=

Enter your information below, then click "Submit™ for results

Age{years)
Gender f Race Flmlll,ﬂ | Caueaslan

Serum Creatinine

Urine AlbumindSerum Creatinine Fatio
History of Heart Disease
Height{inches] ! Weight[pounds)
History of Stroke or TIA

Arial Fibrillation

History of Heart F ailure

Blood Fressure
Lipid Levels

Smoking Status Mewer/Pas siwe
I= the patient currently on Insulin or will you
prescnbe it today?

On ACE Inhibitors or ARB arFEar 4RA

Elewvated Liver Enzymes -, & Mo
3xnormal of TEIlL 2 = normal]
History of Liver Disease? = No

Histary of Hepatitis B or C? ™ Mo

History of Renal Disease? L = Mo

" Yes = Mo

Left Ventricular Ejection Fraction

‘When was diabetes diagnosed Diagnosed prorto To =

|5 the patient currently on Flavie® or will you
presoribe it today?

|5 the patient currently on Aspirin of will you
prescibe it todan?

|5 the patient on a cholestenol med or will  Yas Mo
pou presefibe one today?

I ‘yes’ to the above question, was patient on

a chalesterol med at the time of the lipid A Yes I Na
panel that you entered?

I= the patient on Statins? Statin + ibrie acid o niacin j

* Wes
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Predicted 6-year Probabilities
DRUG CLASS 1.000

Big Mg SFU

OUTCOMES
6 year probabilities)

Martality 0.e00
Stroke
Coronary Atery

Micaaca 0600
Liver Injury
Heart Failure

= 0.400
Renal Insufficiency

Diahetic Mephropathy

Bl 0.200
Hemaglobin A1ci%)

HDL{mgrdl) 000
LDL{maidly

LiverInjury  Heart Failure

Trighceride(mg/d) Diabetic OGutcomes

a prototype that has not been fully tested.

sume that patient




The new refrain 1n healthcare

Real World Effectiveness
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Creating a LLearning Healthcare System

Patient Care Episode

-l
Evidence-based
Decision Support

Outcome Data
Capture into EHR




..and a lL.earning Develepment System

Patient Care Episode

Evidence-based
Decision Support

Model Updating

B 4“.

Sl

Outcome Data
Capture into EHR

0 Adaptive Release '
In Silico [ ‘ p : | Outcome Data Capture into EHR

Therapeutic Decision

Development

Confirmatory Trial
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Reguires a Brave New World of Future

Partners
HUMANA.

Guidance when you need it most

Astiazenecsd

-
1| ] InEmE; LI [ LT i | P

WELLPOINT.

Pharma and Biotech

Sl -
THE CLEVELAND CLINIC &
Bonar hooaplials In B realion by L0 Mave & Wiadd Foag ast 2004

- -4
i oy Patient

Providers

Technology Providers

M Centers for Medicare & Medicaid Services L{ -QHHQ

EDA US. Food and Drug Administration <€

Government Agencies
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http://www.clevelandclinic.org/
http://www.wellpoint.com/default.asp
http://www.kaiserpermanente.org/splashpage.do
http://www.google.com/webhp?hl=en
http://www.ahrq.gov/

Thank=yeu

Wayne A. Resenkrans, Jr., Ph.D.

Distinguished Eellew;, MINT Center fior Biomedical Innevation
Georgetown University: Program in, Ethics and Systems Vedicine
Chairman,, Persenalized Medicine Coalition;, \Washington, DC
\/P'Strrategic Consulting, Euld & Coe., Cambridge, MA
Chiefi Scientific: Officer, Expertech Strategies, Gaithersburg, MD
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