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Rationale

* Large variability of sequencing/NGS tests in the Netherlands

* Increased use of immunotherapy, while this is effective for
only a small part of the patients

Consequences:
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PMHealth care costs

ZonMW GGG ronde Personalized Medicine
RQ: How can we optimize the use of NGS in the Netherlands?



Technology Assessment of Next Generation Sequencing in Personalized Oncology




Technology Assessment

TANGO

HTA: broad evaluation of new or existing health technologies

-Clinical effectiveness

-Financial (cost-effectiveness)

-Patient related
-Ethical/legal
-Organizational

— Information for policy making
— Decision making for groups of patients

Medical
effectiveness

Medical-
biological
knowledge

Epidemiology
demography

Cost
expenses

Social
aspects

Organizational ¥ Legal & ethical
aspects aspects




TANGO

Next Generation Sequencing in Oncology

e Tests for all relevant mutations in 1 experiment

* To prescribe the most optimal therapy
* This could improve survival with less toxicity
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e Assist in controlling healthcare costs :
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Center for Personalized Cancer Treatment ™

(CPCT)

Treat patient with selected drug(s)
until disease progression

Center for Personalized Cancer Treatment

Obtain patient biopsy

=
WC‘H" Bioinformatics and Systems
N Biology to identify pathways

i Target

Standard
diagnostics

Advanced
MSCLC
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Targeted
therapy
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Early HTA
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Early Health Technology Assessment
clinic
uncertainty ___________————___ lﬂ'
research —
. - Conventional HTA:
Vel I - — Delay due to decision-
e 5 making leads ta delay in ||
3 \ \ - 5 i patient access clinic
Basic %  Proof of % Product N, E
. Fhase | Fhase 1| Phase Il |3 L @. —
reseanch principle developement k_‘ &

-little data available
-technology still dynamic
-adoption limited

-> anticipation!

-“it is always too early, when it is suddenly too late”
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Purpose TANGO

A) to expand molecular profiling of tumors in order
to improve immune- and targeted treatment

selection and outcomes in patients with advanced
NSCLC (and melanoma)

B) to project long-term cost-effectiveness, budget
impact, and relevant patient & organizational issues
related to the introduction of WGS compared to
standard diagnostics.




Timeline

2015

T

Start
writing
proposal

2018

2016 2017
A T A
Project
granted
Involvement Start PhDs

stakeholders

2019

now

Go/no go

NSCLC

2020

ZCflJ

End project

melanoma
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Clinical pathway NSCLC

NCCN Guidelines Version 6.2018
Non-Small Cell Lung Cancer

National
Comprehensive

INO®IE Cancer

NCCN Guidelines Index
Table of Contents
Discussion

Network”

CLINICAL PRESENTATION

« Establish histologic
subtype? with
adequate tissue for
molecular testing
(consider rebiopsy99

Metastatic if appropriate)
Disease « Smoking cessation
counseling

« Integrate palliative

care® (See NCCN
Guidelines for

Palliative Care)

HISTOLOGIC
SUBTYPE?

» Adenocarcinoma

« Large cell

« NSCLC not
otherwise
specified (NOS)

Squamous cell
carcinoma

TESTINGND

« Molecular testing
» EGFR mutation testing
(category 1)
» ALK testing (category 1)
» ROS1 testing
» BRAF testing
» Testing should be
conducted as part of broad
molecular prnﬁling"
« PD-L1 testing

+ Molecular testing

» Consider EGFR mutation
and ALK testingll in never
smokers or small biopsy
specimens, or mixed
histology*¥

» Consider ROS1 testing

» Consider BRAF testing

» Testing should be
conducted as part of broad
molecular prnﬁling"

« PD-L1 testing

TESTING RESULTSMh

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)

PD-L1 positive' and EGFR,

ALK, ROS1, BRAF negative

or unknown (see NSCL-26)

EGFR, ALK, ROS1, BRAF negative
or unknown, PD-L1<50% or unknown

(see NSCL-27)

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)

PD-L1 positive'l and EGFR, ALK,
ROS1, BRAF negative or unknown

(see NSCL-26)

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <50% or unknown

(see NSCL-28)



Population data

Workpackages

—3 Data exchange

WP 1 WP 5
IKNL, PALGA, WGS vs standard —>{ Implementation of
DMTR, Santeon, diagnostics WGS in NL
NVALT g
WP 2 —> WP 3 —> WP 2
WGS clinical stud prediction Cost-effectiveness
y WGS & standard WGS vs standard
WP 6

ELSI
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Patient pathway (micro level) N

S TEAMNT % O
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Patient with
dvanced cancer
diagnostics

J

Treatment A
Treatment B

Effect B

Y,

\__|

WP1 diagnostic pathway
WP2 diagnostics + treatment + survival
WP3,4 diagnostics + treatment longer FU, costs, QoL
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Clinical/pathology databases

Database WGS ‘
MTB IKNL PALGA DICA
K HMF /
@@ \/J\i
o~ atient

p
diagnostics

I\ J

Standard diagnostics physician

\(

Patient with
advanced cancer




Patient pathway (micro level)

Patient with
advanced cancer
diagnostics

J

WP1 diagnostic pathway
WP2 diagnostics + treatment + survival
WP3,4 diagnhostics + treatment longer FU, costs, QoL

Treatment A
Treatment B
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Standard diagnostics vs WGS

* Analysis standard diagnostics results vs WGS
-number of targets
-type of targets
-costs

* Organization Molecular Tumor boards (in collaboration with

PATH project)



Costs of diagnostics

Costs WGS (HMF) }based on microcosting
)

Costs current diagnostics (PATH method (activity based)

Costs current diagnostics with total diagnostic pathways (ZA codes)

— UMCU

— NKI-AVL

— Rijnstate

Linkage IKNL and PALGA data nationwide (NZa)



ATAAMR RO
L il iy

.

Prelim: Range of standard diagnostics

N G

Table X

Microcosting current (molecular) diagnostic techniques and whole genomesequencing.

Components cost calculations

Process-based cost calculations (molecular) diagnostic techniques

IHC

FISH /
CISH

RT-PCR

HRM

GeneScan

MassArray

Combination

WGS

Sanger
seq

NGS

Therascreen

Cobas

Biocartis

DIXX

XXX

WGS

Base case

XXX

Capital costs

XXX

Maintenance costs

XXX

Software (ICT) costs

XXX

Operational costs

XXX

Total costs per tumor normal / per
atient

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX

€ XXX




Patient pathway (micro level)

-

WGS Treatment A Effect A >
Standar-d Genetic info Treatment B Effect B >
diagnostics

Patient with
advanced cancer

\_

\_

WP1 diagnostic pathway
WP2 diagnostics + treatment + survival
WP3,4 diagnhostics + treatment longer FU, costs, QoL



Status CPCT-02

2016

2017

2018

04 05 06 07 08 09 10 11 12

01 02 03 04 05 06 07 08 09 10 11 12

01 02 03 04 05 06 07 08 09 10 11 12

Included/month 36 52 6 7 7 8 99 615 9 616 10 7 8 18 18 12|21 20 22 18 2428 15 7 9 5 0 O
Included/year 53 134 169

Sequenced/month 323 2 355 8 46 412 5 5 8 7 1 7 911 9|12 1311151722 5 4 5 2 0 O
Sequenced/year 35 84 106
Sequenced + Immuno/month [ 3 12 2 1. 1 0 0 2 21 0 7 1 2 2 5 1 3 2 3 545 3 6 4 9 3 11000
Sequenced + Immuno/year 12 32 36

Included 356

Sequenced 225

Sequenced + Immuno

80




Statistical plan (WP1+2)

Confirmation findings biomarker by:
-Literature

-Larger sample

-Longer FU

-Clinical validation

-> e.g. Simon 2-stage design?
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Patient pathway (micro level)

Standar-d Genetic info Treatment B Effect B
diagnostics

WP1 diagnostic pathway
WP2 diagnostics + treatment + survival
WP3,4 diagnhostics + treatment longer FU, costs, QoL

Patient with
advanced cancer




Long term survival from various databases

CPCT-02 DMTR SANTEON NVALT IKNL
amendment
questionnaires
QoL X
utility X
Productivity X
Informal care X
Patient characteristics X X X X X
Tumour characteristics X X X X
Treatment type
Targeted therapy X X X X
Immunotherapy X X X X
Chemotherapy X X X X X
other X X X
Medicine type
Targeted therapy X X
Immunotherapy X X
Chemotherapy X X
other X
(01 X X X X
PFS X X
Toxicity X X X
Performance score X X X X
Mutation type X X
Risk factors X X
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Cost-effectiveness model: H-TArget model

Hybrid: decision tree (grey) + multi state model (blue)

/_,-ﬂ—_“—-q__\ﬁ_‘
Multi state model
.
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Multi state model

Mutational target

Patients with
advanced
cancer

Usual diagnostics Mutational target
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Cost-effectiveness: “future value”

)

Clinical/pathology databases

i - 1/
W et
<///°// i
W et

Database WGS

\ / MTB IKNL PALGA DICA

(@q&@
\ >

patient

Standard diagnostics physician

diagnostics

Patient with
advanced cancer




Immunotherapy
Targeted
therapy

Chemotherapy

»

Patient
characteristics

Tumor DNA
profile

[ ]
Health
outcomes
and costs

A DNA
2D 1D EN

|




International survey on the future of WGS

According to your What is / are the reason(s) that
expectations, will your your institute will not be
institution use WGS in the conducting or using WGS?
future?

additional benefit of WGS.
My institute does not possess
the required knowledge.
Other forms of NGS suffice for
Yes our needs.
It is too expensive [N

Other:
No
We do not believe there is
0 1 2 3 4 5

26 Future: five years from now
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Scenario drafting (WP4&5)

The turnaround time of WGS will in the next 5 years become
equal to standard diagnostics

-> How likely is this scenario?

The costs for WGS will be twice as high as standard
diagnostics

-> How likely is this scenario?

WGS will be in routine practice as a diagnostic tool for
advanced NSCLC

-> How likely is this scenario?
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Clinical/pathology databases

Database WGS ‘
MTB IKNL PALGA DICA
\ HMF j
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o~ atient

p
diagnostics

I\ J

Standard diagnostics physician

\(

Patient with
advanced cancer




- W,
LIRS e %& %
o ”}:’" }'; 5

Ethical & legal implications

* Focus on duty to recontact

* First legal framework, afterwards ethical
focusgroups

* First conclusion legal: no grounds for the
existence of a “relative” duty

-> recommendation to prepare guideline



WP1

WP2

WP3

WP4

WP5

WP6

Planning

-finish costs standard diagnostics
-analyze data for comparison SD & WGS
-analyze data for comparison SD & WGS
-finish statistical plan

-analyze survival data from databases
-tumor growth models

-analyze cost-effectiveness tumor-overarching
-wider public benefits, scenario drafting
-analyze system dynamic model
-scenario drafting

-finish legal papers

-start patient and professional focus groups
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Overall milestones

* Presentations
-CPCT-HMF symposium 2018

* Congress:
-Health-RI 2017
-SMDM: concept model TANGO HTA 2018
-Mini symposium TANGO 2018



Collaborations/networks

ZonMW

working @
group
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