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Precision oncology: integrating multiple data streams
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The Swiss Personalized Oncology (SPHN Driver): SPO

Clinical, molecular,
genomics data
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The Swiss Personalized Oncology (SPHN Driver): SPO

being conducted?

Exclusion criteria

Patients with documented refusal of
subsequent use of their data for research

ization

on

Patients with class 1 and nonclass 1
mutation with comparable VAF (n = 3)

on drug tr
characterization

Patients without systemic drug therapy
(n=162)

based on

Patients without metastatic disease
(n=98)

based on missing therapy
with BRAFi/MEKIi

Patients not treated with BRAFI/MEKi
(n=169)

Pradervand, ESMO Open 2024

The first nation-wide studies are now

Patients’
characterization

Table 1

Drug treatment
characteristics

Suppl. Table 5

Metastatic drug
regimen, OS
Figure 2

0S, PFS, DCR
Figure 3

GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

—
REAL WORLD
DATA AND DIGITAL
ONCOLOGY

RIGINAL ARTICLE

Real-world occurrence, therapy, and outcome of patients with class 2 or 3
BRAF compared with class 1 BRAF-mutated cancers

S. Pradervand?, N. Freundler', B. Gosztonyi’, L. Roncoroni?, R. Achermann?, T. Schwenk®, G. de Fraipont®, J. Garessus®,
S. Haefliger, A. B. Leichtle’, M. K. Kiessling?, T. Mueller-Focke?, F. S. Krebs?, V. Zoete®'?, P. Tsantoulis®, 0. Michielin®?,
C. Britschgi>'°'! & A. Wicki?*!

Centre Hospitalier Universitaire Vaudois — CHUV, Department of Oncology, Lausanne; 2Department of Medical Oncology and Hematology, University Hospital Zurich,
University of Zurich; *Department of Medical Informatics, Universititsspital Basel — USB, Basel; “Oncology, Hematology and Transfusion Medicine, Kantonsspital
Aarau, Aarau; *Geneva University Hospitals — HUG, Geneva; *Department of Medical Oncology, Inselspital, Bern University Hospital, University of Bern; ’Department of
Clinical Chemistry, Inselspital — Bern University Hospital and Center for Artificial Intelligence, University of Bern, Bern; B¢ Aided Molecular { ing Group,
Department of Oncology UNIL-CHUV, Ludwig Institute for Cancer Research Lausanne, Lausanne; *Molecular Modelling Group, Swiss Institute of Bioinformatics, Lausanne;
19wiss Group for Clinical Cancer Research (SAKK), Bern, Switzerland
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Clinical data: real-world data vs Checkmate-067 — 1t line

A

Patients Who Survived (%)

CM-067 OS?

—+— Nivolumab plus Ipilimumab —#&— Nivolumab —@— Ipilimumab

S e e e e EES e S S N N S S e ) — T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
Months
No. at Risk
Nivolumab plus ipilimumab 314 292 265 248 227 222 210 201 199 193 187 181 179 172 169 164 163 159 157 155 150 92 14 O
Nivolumab 316 292 266 245 231 214 201 191 181 175 171 164 158 150 145 142 141 139 137 135 130 78 14 O
Ipilimumab 315 285 253 227 203 181 163 148 135 128 113 107 100 95 94 91 87 84 81 77 73 36 12 0O
¢ CM-067 PFS?
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0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69
Months
No. at Risk
Nivolumab plus ipilimumab 314 218 174 155 136 131 124 117 110 104 101 97 95 91 90 88 8 79 76 69 45 19 2 0
Nivolumab 316 177 151 132 120 112 106 103 97 838 8 8 78 76 73 71 68 66 65 60 40 13 1 [}
Ipilimumab 315 136 78 58 46 42 34 32 31 29 28 26 21 19 18 18 17 15 15 15 11 8 1 [}
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Time since treatment start [month]
Number at risk
CTLA4 48 38 33 28 23 19 17 17 16 14 14 12
PD1 62 53 44 37 33 29 22 16 10 4 5 3
CTLA4+PD1 100 86 79 65 49 45 36 31 23 18 1 10
B RWD PFS?
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0 6 12 18 24 30 36 42 48 54 60 66
Time since treatment start [month]
Number at risk
CTLA4 46 12 8 7 6 5 5 5 5 5 4 3
PD1 62 28 23 17 12 1 10 6 2 2 2 1
CTLA4+PD1 100 46 36 25 19 16 14 1 10 9 5 2

Larkin, NEJM 2019;
2Wicky, Frontiers 2023
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Process mining to study patient’s trajectories

Clinical data -> sequence of events:

~N

[ Line1A

* Treatments ./_/I\‘

 Evaluation Scanners
* New treatments

Process discovery allows to identify

[ Line 3 A [ Line 3B ] Line3 C [ Line3 D ]
relevant (frequent) pathways

Conformance checking allows to l l l
check whether cohorts of patients Line 4 C }
follow defines pathways, e.g. 100% ]
guidelines — \N_  TTTTTTTITNTTTTTTTTT

Important information can be
projected onto these pathways,
including PFS or OS

Overall survival

Time

Can we identify
paths with
better survival?
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Melanoma real-world data analysis using process mining*
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Digital pathology-based IO predictive biomarker: overview

* Goal: develop a predictive image-based
digital pathology biomarker for IO therapy
response in metastatic melanoma

* Quantify local tumor-infiltrating
lymphocyte microenvironment via

Acquisition i
features extracted from H&E pathology Mol ) Tumor masks _Segmentation
. Sample acquisition (before 10) Manual annotation of the tumor area = t?\:ir?tire fu?ﬁornaurgael
Images Digitalization (56 WSls) Validated by a pathologist Ve o )

Response to immunotherapy status

* Go beyond what is visually possible to
reproducibly quantify

* Application in precision medicine: identify
optimal patient treatment plan based on
retrospective cohort evaluation

* H&E is available for most patients R —
Classification

odel development

MRMR for feature selection

° T|ght collaboration with DDIAG and Prof. Lymphocyte or non-lymphocyt End to end egression for response prediction
X i D?I??eNet zettw?hrk - trat 5 Leave-one-out cross validation
2mIF (ground truth=m f Kaplan Mei
R u b b 1a Validated by a pathologist stra egy ST SR
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Digital pathology: detecting cell composition from H&E

Q@ QuPath - 3N1ciif — O X

File Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions Help

| Project “ Image H Annotations H Hierarchy ﬂ Workllow‘

None
M None
Other
W Lymphocyte
Ii]
@ Single measurement classifier (3N1c.if)

Object filter | Detections (all =

Channel filter | No filter (allow all channels) - ‘
Measurement | Prediction -

Threshold *(&7 | -7.0052

Above threshold | Lymphocyte =

Below threshold | Other -

v Live preview u

Enter object classifier nan |

Classifier name

Image INTcdif
Name Image
Num Detections 970
Num Lymphocyte 966
Num Other 4

Swiss

Visualization with different classification thresholds on a ROl in QuPath
(lymphocytes in green, other cells in yellow)
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Prospective multi-
omics in melanoma:
Swiss Personalized

Oncology Program

Prof. Mitchel Levesque Dr. Egle Ramelyte
Melanoma cohort Melanoma cohort

Prof. Andreas Wicki  Prof. Bernd Bodenmiller
Gl cohort Main co-PlI
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Clinical data

*  Diagnosis

*  Treatments
*  QOutcome

*  Panel NGS
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Reference data
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Exploratory -omics (50 pts)

ScRNA seq

scTCR Seq

Bulk RNA seq

Spatial transcriptomics

N
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SPO-NDS
Melanoma cohort: d% d%%
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Innovative therapeutic options
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Swiss Personalised Oncology: Imaging Mass Cytometry (IMC)

celltype .
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Expected benefit from personalized strategies

100%

Personalized

_ therapies
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