How to implement precision medicine in oncology?
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Genomic and transcriptomic profiling expands
precision cancer medicine: the WINTHER trial
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Precision medicine focuses an BINA abnormalities, but not all
tumors have tractable genomic alterations. The WINTHER
trial (NCTO16:36296) mavigated patients to therapy on the
basis af fresh DNA sequensing (arm A; 236
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Today, there ase several madsls for choceing genome. targeted of
immuse-argeted therptes according o molecular abnormalities
{for example, indrvidual mutations or microsatellite mstabilityhigh
mutational burdes)’. Successes have been across dverse
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weith 2 fiw examples as follows: BGFR {encoding ept-
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proportion with WINTHER versis previcus therapy
progression-free survival ratio of 1.5 was 32.4%, which did
not meet the pre-specified primary end point. Fewer previ-
ous therapies, better performance status and higher match-
ing score comelated with longer progression-free survival
:.l P <0.03, muhtivariate). Our study shows that gencmic

b Eacior ) mustation with erlotizb, KIT muta-
Bon with imatink, BRAF mutaion with vemurafenth and ALK
with crizotizi

Unforunately, oot all patients’ Iumm have &:{mﬂdngl-
cally tractable DMA alterattons. Thus, applicaticn
of precision medicine requires a dbepe( und.ﬂmnddng of can-
cer btology. There 1s 2 need to explore encogenic mechanisms
beyond the identtfication of genomic driver ab and o
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The Drug Rediscovery protocol facilitates the
expanded use of existing anticancer drugs
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Thel
au:lmnablt mnlzmlal ‘variants for which ap'pruved anticancer
drugs are available'*. However, when patients with such variants
are treated with drugs outside of their approved label, successes
and failures of targeted thy are not systematically collected
or shared. We therefore initiated the Drug Rediscovery protocol,
an adaptive, precision-oncology trial that aims to identify signals
of activity in coborts of patients. with defined tumour types and
molecular variants, who are being treated with anticancer drugs
outside of their appmzdlahd. ']h be eligible for the trial, patients
bave to have exhawsted or declined standard therapies. and have
malignancies with potentially actionable variants for which no
approved anticancer drugs are available. Here we show an averall
al by partial response, ar

a5 stable disease beyond 16 weeks—of 4% in 215 treated patients,
comprising 136 patients who received targeted therapies and
79 patients who received immanotherapy. The overall median
duration of dinical benefit

15 taken into constderation. However, with regards to drug sensitvity,
the importance of 2 given genetsc or molecular variant is usually tested
in the subtype of cancer that most frequently contains this variant.
‘The importance of the same variant in other cancers often remains
unknown. Third, as drug di ment s challenging for rare subtypes
of cancer, this can create inequality in care. Finally, with growing
pressure from society to increase the success rate of drug-development
trials™, there 1s hesttation amongst payers to reimburse large-scale
sequencing efforts before they have proof that these efforts will make
healthcare more sustainable. As a result, we are not using the full
potential of rapldly expanding technological advances, knowledge of
Blomarkers and the spectrum of approved anticancer drags for our

pattents.

The Center for Personalized Cancer Treatment was founded in
2010" to address these tssues. In this netwark (which now connects
45 hospitals in the Netherlande), patients with :lll}-guurum.amuc
cancer are offered the oppartunity to undergo a fresh tumour biopsy
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pene expression. Hesce, we Inibiated an Isternational trial—
WINTHER—that prospectively mavigated patients to therapy
according to either DNA-guided next-generation sequencing
(NGS5} or transcr analysis that specifically compared
tumor to matched normal Hsswe®. Grounded n the precision
medicine knowledge at the trial start, the protoco] prioritized
genomic (DNA) matches, and RNA-guided therapy was explos-
atoey The destgn and primary end poknt centered on the Ve

of patients with mlmsan].lnz instable tumours who received

nivolumab (clinical benefit rate of 63%}, and a cohort of patients

with culumlnl cancer with relatively low mutational load wlio
dinical benefit from i

Drug Rediscavery protocol faclitates Ih(d.ﬁ'm:dmo{lpprmd

drugsbeyond their labels in rare subgroups of cancer, identifies

for whole-g sequencing (WGS) before starting systemic
anticancer treatment. The WGS results are combined with treatment
outcomes In 2 nattonal, centralized database for research and
retumed to the physician who is treating the pattent for future planning
of treatment. This inittative has contributed to the identtfication of

ntially actionable vartants in cancers that are not routinely tested
jor these vartants. To provide treatment opportunities for patients n
whom swch variants were identtfied (while simultaneously collecting
clintcal outcomes), we began the Drug Rediscovery protocel (DRUP),
inwhich we seek to expand the use of targeted that have been

Hoff mode that uses the patient as their own contral

img progression-free survival (PFS) on the trial (PFS2) o o the
PFS recorded on the therapy administered immediately prior to
enrollment (PFS1)°. As integration of transcripinmic imvestiga.-

carly signals of actvity in these subgroups, accelerates the dlinical - approved by the European Medicines Agency (EMA) and/or US Food
il into the use of anti ide  and Drug A (FDA) beyond the approved Indications of
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of knowledse for fulure decision: The DRUP 1san ongoing, pmspzcm‘:mldtl-dmgaml'pun cancer




, Precision Medicine Challenge

* Each patient his or her disease
*One disease in each patient
* Observations are n=1

* Challenges disease classification
and diagnosis systems

Challenges with individualised t

* “Crashes” with how we traditionally
documents efficacy of medical treatmen

* Challenges current decision- making syst
for implementing new treatments

* Calls for other study designs

* Demands well-functioning molecular
diagnostics

* Should not squeeze out established
treatments with well documented e
low cost)




Objectives — Oslo University Hospital PM strategy
for cancer (draft plan)

* Patients who are referred to OUH with cancer and where
advanced molecular cancer diagnostics will be instrumental for
selection of treatment should be offered such diagnostics at the
right time during the course of the disease.

* Cancer patients should have opportunity to receive individualised
treatment where this is shown to impact on clinical outcome or
where it is probable that it would give patient benefit.

* OUH will learn and build competence in advanced molecular
cancer diagnostics and individualised treatment and contribute to
development and production and dissemination of knew
knowledge in this area.
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What is necessary for implementation?

Three main areas:

I. Establishment of an platform that can provide advanced
(experimental) molecular cancer diagnostics. Develop such service
also in the standard process to examine and diagnose patients.

II. Increase the volume of clinical trials and number of patients in
trials in the precision medicine area (industry studies, researcher-
initiated trials). Phase IV studies

[ll. Offer individualised cancer treatment in the ordinary standard of
care in OUH according to national and international guidelines.
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Questions

* Q: Why is genomics important — the dream aspiration — A: In cancer, can understand
the molecular mechanisms of disease and use this as a basis for guiding clinical
decisions in individualized treatment

* Q: How do we measure outcomes and cost effectiveness for Genomics today and
what should we be measuring tomorrow? A: Most recent outcomes such as DRUP
study (Nature Sept 30 from then Netherlands) included 46% into clinical trials after
NGS and report early patient benefit in some cancers for up to 26%. Health economy
analyses yet to be fully developed, BUT potential health cost savings by only treating
patients with effect. Will require changes in current models for reimbursement.

* Q: How can we move forward — what is the first thing to change and/or the biggest
change needed? A: Need a diagnostic motor in molecular pathology to be able to
screen patients and stratify for PM. Need funding for this, studies do not pay.

* Q: Who needs to be part of the changing ecosystem going forward? A: Health care
system / hospital multidisciplinary teams, payers, regulators, industry. PPPs needed.
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