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Precision Medicine SIG

* To develop good practices for outcomes research in the study design and utilization of
genomics involved in personalized/precision medicine.

 Address unclarity about terminology used to describe personalized medicine

* Introduce value-frameworks as a methodological approach to evaluating benefits and harms
of precision medicine technologies

* Discuss if existing value-frameworks sufficiently cover value of precision medicine, and value
to different stakeholders in particular
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Precision Medicine - Changing Paradigms

1. From “head-to-head” comparisons to “adaptive treatment pathways”

— Cost-effectiveness of dynamic treatment sequences instead of head-to-head RCTs

— Evidence development in precision medicine complicated due mu/tip/e lines of treatment
2. Biomarker guided treatment (companion diagnostics / NGS / WGS)

— Detailed information about molecular aberrations to find driver mutations

—  Allowing stratification in responder groups, improving efficacy and cost-effectiveness
3. Liquid-biopsies - circulating biomarkers (ct-DNA, td-EV, CTCs)

—  Low-cost, minimally invasive, and frequent monitoring of drug response

— Continuous monitoring of clonal evaluation to guide treatment change

— Potential health economic return, because of earlier identification of non-response
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Sunburst of mCRC treatment (TRACC dataset)
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Increase in number of actionable targets (NSCLC)
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Impressive immuno-oncology pipeline
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Tang, Shalabi and Hubbard-Lucey, Annals Oncology 2017

Budget impact of treating all stage IV NSCLC patients
in the world with Nivolumab is between 80 — 90 bUS$
(= total cancer care budget in Europe)

“Clinical trials with combination therapies” Chen and Mellman, Nature 2017
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Liquid biopsies to monitor clonal evolution and non-response
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Diagnostic testing strategies for using Nivolumab in NSCLC (N=350) (Daan van den Broek, Huub van Rossum, Mirte Muller, Paul Baas, Michel van de Heuvel)

Value-Frameworks
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Questions to the panelists

» Can we present challenges of precision medicine in the EU and US with regard to market
authorization and reimbursement?

* Do we need a value-framework for precision medicine applications?
What value components does a value-framework for precision medicine have to consider?
How do different stakeholders consider value of precision medicine?
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Diana Brixner
The Challenges of Defining

“Personalized/Precision Medicine”
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A Hierarchy of Terms

Personalized Health: We are accountable for our own health and make decisions on
how we will invest in our health including diet, exercise, lifestyle choices and
preventive care

Personalized Medicine: Our decisions around our health will often dictate our
personal preferences for medicine when we balance effectiveness vs. adverse events
Precision Medicine:We introduce diagnostic, biomarkers and imaging to target
medicine to optimize outcomes

Individualized Medlicine: Where a specific therapy is only suitable for a single
individual based on their unique biochemical makeup

The ability to assess value depends on how value is definedwithin each
term
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Defining Value in Precision Medicine

What is the /mprovement in outcome using a particular technology vs. current
standard of care where the technology is not used

Diagnostic testing to predict the likelihood of a disease occurring

Biomarker testing to determine the appropriate therapy (single or panel)

Imaging to assess treatment success and further targeting

What is the /impact on overall costof disease management vs. standard of care

Onetime diagnostic test to determine preventive strategy to minimize risk vs. treatment of
additional incident disease

Cost of testing all individuals to only provide expensive therapy where indicated
Cost of additional imaging to determine when to stop expensive therapy or continue

The value of each technologyis dependent on its individual impact on outcomes and
cost to the patient, payer, provider or society.
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Stakeholder Perspectives on

Precision Medicine

Precision ... Sounds Expensive
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What is Precision Medicine Changing?

Therapeutic decision criteria

* Relevant historic &
current disease attributes

(1) Starting prognosis
(Risk population)
Historic Components:
Personal Anamnesis

(3) Updated prognosis

(2) Current
disease attributes

Bio-/ Response-
markers

Age (4) _T_her_apy
Behavioralt Symptoms prioritization &
components L decision
Comorbidities Complications
Toxicities

Disease history
Time since diagnosis
Stage at diagnosis

Functional Status

Change in historic
components

(5) Response control
& resulting prognosis

Treatment history Traditional disease

Number of prior diagnostic
lines * Hormone level
Refractory status « Biopsy

« Genetic profile / Prior toxicities
markers

QoL & Function status

Survival markers

* Bio-/ Response-

\

Health
Outcome &
Cost / Outcome

Improvement

- For selected
patients

- For the patient

population

The benefits, risks, and the costs of healthcare interventions from

relevant perspectives of the users, the stakeholders inv:

based on evidence

Diagnostic and

VALUE ?

Single Technology Assessment

+ Ethical Legal Societal Implications

/ or Device

* Benefits : .
. Risks Precision Medicine Composite
. Cost Assessment

« B/R/C/ELSI of the package
or of each component or both?
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Who are Those Stakeholders?

Diagnostic company
Pharmaceutical company

The precision positive patient
The precision negative patient
Patients with other diseases
The insurance company (or health fund)
The provider

The pharmacist

The ethicist

The research community

The policy maker
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Do All of Those Stakeholders Agree \
on the Value of Precision Medicine?

Diagnostic company
Pharmaceutical company

The precision positive patient Health
The precision negative patient Outcome &
Patients with other diseases Cost / Outcome

The insurance company (or health fund)
The provider

The pharmacist

The ethicist

The research community

The policy maker

10
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Diagnostic company Investment Rol Margin of Dx Component
Pharma company Investment Rol Margin of Rx Component

The positive patient Hope for Health I Fear for restricted overage
The negative patient "“No Unnecessary side effect il Alternative? |
The other patient

The insurance fund Budget Impact | Savings | Cer@ainty  Fairness ‘
The provider PETEERE) NRETBRREENENN roicnt Retainment I
The pharmacist "Complexity | Shelf Lite / Storage”  Value Chain i
The ethicist "“Societal Impact  "RiSK"Access " Fairness 5
The researchers Innovation Knowledge | Margin  "URIGRI ?
The policy maker Voter impact "Economics’ X-National Fairness

... Do They Apply the Same Weights?
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What is the Patient’s (or the citizen’s) Role in This

* Heterogeneity
* Patient Preferences

* The value of knowing vs. the value of not knowing
(Timing)

What Role do Others Play in Precision Medicine,
who are agnostic to the healthcare value frameworks ?
* ITWorld
— (Precision Algorithms)
— Surveillance & Risk assessment systems (24/7 measurements)
* Patient Organizations & alikes (23 & me)



Core Components are Required to Make Value
Assessment of Precision Medicines Fit

Change of development Recognizing value of
paradigms (e.g. adaptive trials, “ruling out”
refined patient populations)

Genomic sequencing: ‘
understanding the full value picture

Agreement / guidance on evidence
expectations for each part of the
precision medicine mechanism

Performance & efficiency of the

‘precision’ mechanism (sensitivity,

specificity, predictive value //
number needed to test)

SECTION

¥
Eric Faulkner &
Vice President, Evidera b

Core Components that Value Frameworks
Addressing Precision Medicine Should
Consider

eric.faulkner@evidera.com or 301-642-2920
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Core Components that Value Frameworks Addressing Precision Medicine

.
Should Consider
0 Incorporating diagnostic performance o hwt grioT T e Addressing next ge_‘gera;i_on testing special
Ll s - considerations
Alignment of evidence and reimbursement for B - - . . . .
e 0 AddrESSIng adaptlve o deSIQnS
e Clarify accepta_ble study designs and evidentiary % e Address potential to target multiple pathways
expectations for the test component '

Clarifying evidence expectations for different . Integrat_lon of (ST m_e‘?'c'“e with Al,
diagnostic applications ) . machine learning & decisi

Incorporate value of “ruling out” treatment
options

= ISPOR W ISpOr DTG
@ Incorporating diagnostic test performance into PM HTA

Sensitivity  Ability of test to detect biomarker, even at low
levels
Specificity = Ability of test to detect target biomarker

« Likelihood of patient having or not having disease,

Predictive Value level of severity, response based on test results

Test Performance

Analytic Validity * Ability of test to detect the intended biomarker

— L ani R
o Clinical Validity Ablllt)"oftestto detect something clinically
© meaningful

(o

E 4 A patient g <% often between

—

[%]

g Clinical Utility = Ability of test to improve health outcomes

13
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© Alignment of HTA for test & treatment component

Some agencies review diagnostics separately from associated treatments. Lack of integration can result in challenges...

variable and

inadvertent patient access potential to miss As next generation testing
disconnected limitations if either medicine or Dx nuances in test (e.g., NGS) expands,
assessment of the is rejected & relationship between results/cutoffs that potential patient
evidence in the context the two interventions not may impact patient implications become
of a companion test & acknowledged treatment & outcomes exponentially more
treatment complex

T =

45 Separate processes have resulted
g e rh in lack of patient access to
. precision drug when test was
P v rejected...rarely happens today

Now that seem to be moving away
from CDx, how will we evaluate?

++ ISPOR

Initial wave of PD-LI immunotherapies
resulted in development of tests w/very
different cutoffs — confusing the market
& having potential to open patient to risk
if tests used interchangeably (later found
to be concordant)

May be difficult w/out modeling or Al
to evaluate potential implications of
tests w/hundreds to thousands of
markers

HOW will HTA handle?

WV IS PO oY

© Clarify acceptable study designs for the test component

- No agreementaboutwhat “good” or sufficient test evidence looks like
- in practice, a wide range of studies conducted
— NICE review of EGFR testing illustrates: physician opinion of observational studies
- Some agencies developing value f ks have taken a stance that
testevidence should include RCTs - these proponents ignore the
practical & business realities of Dx evidence development
— Prior publications have attempted to define a range of non-randomized approaches for
ing key evidence questi i w/Dx
- Some agencies w/ high evidentiary standards (NICE and BlueCross

BlueShield Technology Center) have adopted flexible approaches vs.
other (EUnetHTA) more drug-like approaches

- Some agenciesindicated they do not have experience or time to
develop Dx evidence requirements

- Establishing clearand consistent “rules of the road” for Dx evidence
expectations is foundational for all health stakeholders

Currently evidence expectations not focused on the questions...

Key Questions to Establish Test Value Criteria
WESREEE S Analytic Validity — Clinical Validity . .
Clinical Utility

«Does the test

Do results «In the absence of the test, do patients remain undiagnosed or
accurately correlate with the  misdiagnosed?

identify target target condition
biomarker or inan

analyte in alarge  experimental

«Can results be linked to improved health outcomes in patients
with the condition either directly or wichain of indirect
evidence?

Screening number of well study (few false
characterized negatives / high  eCan results be linked to changes in clinical management?
samples clinical . .
(reliabiity / sensitivity, and  *HOW are at risk populations defined so as to limit unnecessary
robustness)? false positives / _ 1€5ting in the broader population?
high clinical
ols the test specificity)? «Can results be linked to improved health outcomes in patients
sufficiently with the condition either directly or with a chain of indirect

Do results evidence?
correlate with the
target condition
in the population
representing the
true
asymptomatic

sensitive to detect
the analyte at the
Selection Tests [USUICCICT]
(few false
negatives)?

Treatment

«Can results be linked to change in clinical management?

«For what % of tested patients is treatment impacted?

Is the test it
sufficiently °°"d':'°“ Do monitoring results add incrementally to or result in patient
prevalence
specificto detect (ardiotve decisions outside of existing SOC approaches?
the analyte and value)? «In the absence of the test, how long does it take for symptoms

Monitoring nothing else (few

suggest treatment change?
false positives)?

«Can results be linked to change in clinical management?

«What are the risks of changing or not changing treatment?

Faulkner E, Spinner D, Ransom J. Developing appropriate evidence for demonstrating the value of diagnostics: where are we now and what is appropriate for the future state? Journal of Managed Care Medicine 2016:19(4):66-78
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© Clarify evidence requirements for different test applications
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© Incorporate value of ruling out

Value of using precision medicine for ruling out disease risks or need for certain downstream tests or treatments is often missed by HTA agencies and

payers

NGS Tast for NSCLE

AKX

VHER2

3AAF

VEGFR

1 KRA5

MEK

oMET

+KRAS

+ NTRK1

g+ PKICY

+RET

B * R0S1

+ Do o
Manareds o
<
Soraies

*: opportunity for savings and quality vs. non-precision treat all models

Chernol radabon

Bepy ol
o w) bastret

Tt iy
Nt g of
angead Feay Tearvant {
progession

Alternate example: Troponin testing 98%
accurate in ruling out heart attack
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@ Addressing next generation testing special considerations

lllustrative Companies NGS brings unprecedented ability to inform decisions beyond current HTA

Qo

FOUNDATION

MFERICINT

NanoSey <
e

*hi Knome
i Agilent Technalogies

illumina’
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@ Addressing adaptive trial designs

Our ability to leverage biomarkers is enabling novel trial designs that offer efficiencies vs. traditional test one scenario clinical trials...but they also
potentially change the scope & nature of the evidence base available at launch

UmbrellaTrial Basket Trial Adaptive Trial

Subgroups of patients w/same Using same treatment in Study of different subgroups of patients
disease treated w/ different multiple diseases thathave a where treatment approach evolves based
medicines common mutation target upon leamings; includes features such as
thattargeta specific (e.g., lung, breast, colon cancer) subpopulation enrichment & crossover
mutation(s)

16
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@ Addressing novel & adaptive trial designs

As use of multi-marker testing panels in clinical research increases, so does the likelihood that we find small subpopulations of responders to therapies
orcombinations that might not be detected under normal trial scenarios

RGS Test for NSCLE °

Cell-based 10 therapy +
oligonucleotide
Targeting different markers

+ ALK

+ HER2

+ BRAF
+EGFR

+ KRAS

+ WEX!
«MET
+NRAS

+ NTRKY
& ¢ PRICA
+RET

S ¢+ ROS1

+ Dodenss of
Yarcreds of Therapeutic vaccine

ober hitting multiple
toreien targets built off the e

- patients unique

tumor genotype

Single

administration oligo
therapy targeting

multiple markers

i |ISPOR wvern ispur.org
@ Address potential to target multiple pathways

New evidence questions for multi-target therapies...

Drug targeting now

Future drug targeting

17
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* Visit ISPOR webpage www.ispor.org

* Click Member Groups

* Select ISPOR Special Interest Groups
* Must be an ISPOR member

¢ For more information, e-mail
sigs@ispor.org
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