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• The first nation-wide studies are now 
being conducted1

1Pradervand, ESMO Open 2024
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Clinical data: real-world data vs Checkmate-067 – 1st line
RWD OS2

RWD PFS2CM-067 PFS1

CM-067 OS1

1Larkin, NEJM 2019; 
2Wicky, Frontiers 2023
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Process mining to study patient’s trajectories
• Clinical data -> sequence of events:

• Treatments
• Evaluation Scanners
• New treatments
• …

• Process discovery allows to identify 
relevant (frequent) pathways

• Conformance checking allows to 
check whether cohorts of patients 
follow defines pathways, e.g. 
guidelines

• Important information can be 
projected onto these pathways, 
including PFS or OS
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Melanoma real-world data analysis using process mining1

1Wicky, Frontiers 2023; 
2Atkins, JCO 2023

TT -> ICI
ICI -> TT

2

TT -> ICI
ICI -> TT

RWD PFS1
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• Goal: develop a predictive image-based 
digital pathology biomarker for IO therapy 
response in metastatic melanoma

• Quantify local tumor-infiltrating 
lymphocyte microenvironment via 
features extracted from H&E pathology 
images

• 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
• Tight collaboration with DDIAG and Prof. 

Rubbia

Digital pathology-based IO predictive biomarker: overview

End to end
strategy?



Digital pathology: detecting cell composition from H&E

Visualization with different classification thresholds on a ROI in QuPath 
(lymphocytes in green, other cells in yellow)



Prospective multi-
omics in melanoma:
Swiss Personalized 
Oncology Program

Dr. Egle Ramelyte
Melanoma cohort

Prof. Mitchel Levesque
Melanoma cohort

Prof. Bernd Bodenmiller
Main co-PI

Prof. Andreas Wicki
GI cohort
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Clinical data
• Diagnosis
• Treatments
• Outcome
• Panel NGS

Reference data 
• from SPO core 

data set +

Standard MTB (3500+ pts)

• CyTOF
• IMC
• Digital pathology
• Drug screening

Targeted -omics (300 pts)

• scRNA seq
• scTCR Seq
• Bulk RNA seq
• Spatial transcriptomics

Exploratory -omics (50 pts)

Lighthouse
project

SPO-NDS
Melanoma cohort:
- PD-1 resistance 

setting

First patient 
in: 02-2024

PI O. Michielin & Bernd Bodenmiller



H&E

IMC: 
cellular 
compositio
n compared 
to reference 
samples 
(TuPro)

IMC

High Treg 
infiltrate: 

mechanism of 
resistance?

Swiss Personalised Oncology: Imaging Mass Cytometry (IMC)
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Outlook
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No treatment

Targeted therapies /
Chemotherapies

Immunotherapies

Combined
therapies

Personalized
therapies
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Expected benefit from personalized strategies
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