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Aim of the challenge

How can we support treatment decisions in non-small cell lung cancer
(NSCLC) patients based on available and potential cancer-specific
biomarkers?

We propose a patient-first approach to enable clinicians to personalize
freatment decisions for each patient
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Precision Medicine

“it is far more important to know what person the disease has than what disease the person has’

Hippocrates

e Identification of the right treatment for every patient
e precision oncology uses morphological, molecular and functional
characteristics of the patient's tumor (biomarkers) to tailor cancer-specific

treatment
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Precision Medicine: the most famous example

The New England
Journal of Medicine

Copyright © 2001 by the Massachuserts Medical Society

VOLUME 344 Arwin 5, 2001 NUMBER 14

EFFICACY AND SAFETY OF A SPECIFIC INHIBITOR OF THE BCR-ABL TYROSINE
KINASE IN CHRONIC MYELOID LEUKEMIA

Brian J. Druker, M.D., Mosse TaLraz, M.D., Deera J. ResTA, R.N., BiN Peng, PH.D., ELISABETH BUcHDUNGER, PH.D.,

Joun M. Forp, M.D., NicHoLas B. LYDON, PH.D., HAGOP KanTARJAN, M.D., RENAUD CAPDEVILLE, M.D.,
SAYURI OHNO-JONES, B.S., AND CHARLES L. Sawvers, M.D.
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Non small cell lung cancer (NSCLC)

Lung cancer:
e 2nd most common cancer & leading cause for cancer-related death
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Small cell Non-small cell
. lung cancer lung cancer
[ ) 5-year SurVIVaI rate. A . Adenocarcinoma
o non-small cell lung cancer (NSCLC) 26 %

Squamous cell carcinoma
o small cell lung cancer (SCLC) 7 %

. Large cell carcinoma

e High number of potential targetable biomarkers -> NSCLC is a
paradigm for precision oncology

what if no
targetable
biomarkers is
available?
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Current treatment decision guidelines from the European Society of
Medical Oncology (ESMO)

When
targetable
mutations
present:
targeted therapy
is recommended

are

In the absence of
targetable
mutations, therapy
recommendations
are solely based on
PD-L1 expression
and on the ECOG
performance score
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Stage IV mNSCLC, molecular tests positive (EGFR/ALK/ROS1/BRAF/RET/NTRK/MET/HER2/EGFRex20ins/KRAS G12C)
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EGFR mutation ALK translocation ROS1 BRAFVE00 RET translocation NTRK/HER2/ ~ METex14
(refer to Figure 2) (refer to Figure 3) translocation mutation EGFR ex20ins skipping mutation

(refer to Figure 4) (refer to Figure 5)

KRAS 612G
mutation
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Osimertinib
(EGFR inhibitor)

Alectinib

(ALK inhibitor)

Crizotinib, Dabrafenib+ Pralsetinib Chemotherapy+
Entrectinib trametinib (RET inhibitor) Immunotherapy
(tyrosine- (BRAF+MEK

kinase inhibitor) AND (second
Inhibitors) line, at relapse)

Targeted
Therapy

Sotorasib or
Adagrasib
(KRAS inhibitor)

OR

Chemotherapy+
Immunotherapy

Stage IV SqCC without contraindication for immunotherapy
+
A4
[ ECOG PS & PD-L1 expression level

PS 0-2 & PD-L1 =50%

Immunotherapy

+

O N
[PS 0-1 & any expression of PD~L1]

Chemotherapy
+

Immunotherapy

PS 2 and PD-L1 <50%

Chemotherapy

adapted from Hendriks et al. 2023

N h
PS 3-4 regardless
of PD-L1

Best Supportive
Care
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Cohort overview — population of patients that have no

treatment options

Preselected patient cases: not a representative cohort

no data
11%

BRAF

EGFR
MET 35%

8%

rare mutations
11%

ROS-WNK-ROS1
fusion

KRAS 8%

15%

in large hospitals: discussion of the individual patient case
in tumor boards

\ difficulty in smaller clinics with little resources
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Patient Characteristics
Sex

Male

Female

Total
Age at diagnosis (years, mean)
Stage at diagnosis

Metastatic disease
Smoking history?

yes

no

not reported
Pack Years (mean)
Molecular markers at diagnosis

Genetic

Protein (PD-L1) expression
>50%
5-50 %
1-49 %
<1%
no data

Therapy at first line

surgery

targeted therapy *

ICI alone

Chemotherapy + ICI
no data / not yet started
First line response
partial response
stable disease
progressive
PFS (months, mean) **

Number of patients (%)

10 (38%)
16 (62%)
26 (100%)
64

24 (92%)

12 (46%)

8 (30%)

6 (24%)
17

23 (89%)

6 (24%)
4 (15%)
3 (11%)
7 (27%)
6 (24%)

2 (8%)
9 (35%)
2 (8%)
9 (35%)
6 (24%)

8
1
1
10



Opportunities for biomarker identification

e mainly used to identify targeted therapies up to this point
e main biomarkers: EGFR, KRAS, BRAD, ALK and MET

bulk or single cell RNA sequencing to identify
novel biomarkers

DNA @
\ RNA \./
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' immune «___ Biomarker e protein analysis reflects functional
profiling identification changes
e whole proteome analysis vs. targeted
To predict patient response / \ F\{\ guantification of biomarkers
towards immunotherapies proteins :’\? 2
functional w\f‘jb
drug testing * )
‘l’ Yo, & ‘
g VA -
e Ideally: maintain 3D growth, tumor heterogeneity, immune
system, cellular crosstalk across cell types 8
"‘ Strategio Focus Area e Organoids vs. maintaining the tumor microenvironment
Personalized Health i i _
Rl o o i cionies e |dentification of responders vs. non-responders
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Our therapy-decision tree

— to tailor personalized treatment decisions for NSCLC patients

Strengths:
— dynamic set-up: space for new emerging
technologies
— it includes periodic assessment of the

i=] Quality of Life (QoL) to engage the patient
in the treatment decision-making process

Challenges:
— off-label use of drugs / drug

reimbursement
— establish clinical trial to prove clinical
predictiveness of pharmacoscopy
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Targetable mutations -
Yes

NSCLC patient

High grade, metastasis

Molecular Landscape Profiling
(NGS - FoundationOne, FoundationOne Liquid)

Personalized Drug Library

lood

Targetable mutations -

No

|
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Standard ESMO
treatment guidelines

Available for future use if
required
* Personalized ranked
drug library
* Molecular landscape
snapshot at diagnosis

1
53

Patient—ﬁrstkapproach

« Ranked list of efficacious
drugs from personalized
drug library

* Extensive molecular
landscape snapshot for
future use



Patient-first approach

b

The summed up results go to a , that takes the , the

and the into account and decide for a specific
drug treatment.

° : ex vivo drug screening on
Pleural effusion / S | . Staining for cancer and single cell data analysis &
Surgical resection ample processing Drug treatment non-cancer cells calculation of drug responses
[ N Onalargel{
\ - "; . ¥ L ANe resrggse
W ol '"@a' 4 24/28h K g
A R )% S Ly
D b (/.La"‘v‘{ ‘\). JOfHarge(
/—““‘ "\ ',é% reg;;ggse
e The will include:

- targeted drugs that are recommended by the ESMO guidelines
- drugs currently included in clinical trials
- possible combinatory treatments
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Considerations for clinical implementation

Education
Fair access
Infrastructure
development Clinical

Implementation

. Resilience Regulations and
reimbursement

o= policies
(6]
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Personalized medicine in the future

e Use of databases for patient matching to clinical trials
e Integration of data from multiple disciplines

Sample collection  Sample processing Data 'I::Isz(:::;al: Pre- I;olecular TumorBoard TREATMENT
and distribution and data analysis  integration Tumor Board Ummary, DECISION
Report Report
Health .
“‘ @ records ."' T
d‘& @ Digital ‘ |
pathology

Clinical Study Fast Diagnostic loop

Identification of:
e biomarkers
e predictive tools
e association of collected
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parameters
__4iDRP___
Pharmacoscopy 7 a1 | Exploratory Science loop
Dissociated  Tumor @ ;i e LR B
f;z:e:z;::is;:; Health “The Tumor Profiler Study: integrated, multi-omic, functional tumor profiling for clinical decision 12
and Related Technologies support”, Irmisch et al. Cancer Cell, 2021.
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Thanks to our mentors !

Prof. Dr. Andreas Wicki, USZ

Dr. med. Laura Boos, USZ Dr. Daniel Vonder Muhll, ETHZ
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