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Cell-free circulating tumor DNA (ctDNA)

Wan et al., Nat Rev Cancer 17:223-238 (2017)

DNA mutations



Multidisciplinary team

clinical trials & medical oncology 

Victor
Velculescu

Geraldine 
Vink

Daan van 
den Broek

Miriam
Koopman

Gerrit
Meijer

Kees 
Punt

Veerle
Coupé

clinical 
chemistry

ctDNA
technology

Remond 
Fijneman

molecular
biology research IT

pathology HTA
modeling

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjjraf4gKPWAhVJPRoKHZFHBE4QjRwIBw&url=https://www.telmeemettaal.nl/succesverhalen/werk/aanpak-umc-utrecht/&psig=AFQjCNHCihzFrcSVVJ_l3ShILLA6zgj5lQ&ust=1505421139975407


Clinical need CRC stage Cohort Patient # Clinical question

prognosis II
MEDOCC 

(PLCRC)
850 Who to offer chemotherapy

prognosis III
PROVENC3

(PLCRC)
267 Who not to offer chemotherapy

prediction, 
monitoring

IV
Not liver limited

ORCA
(PLCRC)

100
Primary/acquired anti-EGFR resistance

Monitoring treatment response

prediction, 
monitoring

IV
Liver limited

CAIRO5 564
Primary/acquired anti-EGFR resistance

Monitoring treatment response

monitoring IV
Peritoneum

CAIRO6 350 Monitoring treatment response

Multicenter ctDNA studies
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cBioPortal

• The cBioPortal is an open-access resource for interactive exploration 
of multidimensional cancer genomics data sets.

• The cBioPortal significantly lowers the barriers between complex 
genomic data and cancer researchers* who want rapid, intuitive, and 
high-quality access to molecular profiles and clinical attributes from 
large-scale cancer genomics projects. [*read: non-bioinformaticians]

• Started with TCGA data, has been growing ever since

Cerami et al. Cancer Discovery 2012.
Gao et al. Science Signaling 2013.



www.cbioportal.org
Public studies

http://www.cbioportal.org/


cBioPortal

• The cBioPortal for Cancer Genomics was originally developed at 
Memorial Sloan Kettering Cancer Center (MSK)
• a.o. by JJ Gao, Niki Schultz

• The public cBioPortal site is hosted by the Center for Molecular 
Oncology at MSK. 

• The cBioPortal software is now available under an open source license 
via GitHub. 

• The software is now developed and maintained by a multi-institutional 
team, consisting of MSK, the Dana Farber Cancer Institute, Princess 
Margaret Cancer Centre in Toronto, Children's Hospital of Philadelphia, 
The Hyve in the Netherlands, and Bilkent University in Ankara, Turkey.
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To treat or not to treat, that is the question…



Stage I, II, III, IV colorectal cancer

Prospective Dutch CRC cohort (PLCRC)

Observational: Interventional:

Trials within Cohorts
(TwiCs)

Clinical data
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Blood

PROMs



PLCRC-MEDOCC
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Stage III PROVENC3: PROgnostic Value of Early Notification by Ctdna in Colon Cancer stage 3

Stage II  MEDOCC:    Molecular Early Detection of Colorectal Cancer
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ctDNA mutation analysis for MRD detection

Phallen et al., Sci Transl Med 9 (2017)

Targeted error correction sequencing

Jill Phallen

KRAS, BRAF, APC, 
TP53, 54 more
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https://cbioportal.health-ri.nl

https://cbioportal.health-ri.nl/


National initiative to facilitate an 

integrated health data infrastructure 

accessible to researchers, citizens 

and care providers.

70+ organizations

https://www.health-ri.nl
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Sign in with 
Google credentials

(No, my study 
data is NOT stored 

at Google…)

Disclaimer: MEDOCC use case = Work in progress!



My studies!!!

MEDOCC is here



Study cohort-level ‘dashboard’ 



Adapt ‘dashboard’ in ‘charts’ menu



Easy to filter subsets



Study cohort clinical data
‘like SPSS or Excel sheet’





Per patient view
Longitudinal (!)



Per patient view
Clinical data





Per sample view
‘oncoprint’



Per gene view
‘lollypop’



Group comparison



Group comparison



Group comparison
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cBioPortal – Future perspectives

• Software development cBioPortal community – in progress
• cBioPortal integration with digital pathology and with clinical imaging

• Visualization of longitudinal ctDNA data

A function to incorporate molecular results from 
ctDNA analysis is under-development

Digital Pathology
(Jan Hudecek)



cBioPortal – Future perspectives??

• Translational research – multicenter consortia
• Automated data flows

• Clinical data (Netherlands Cancer Registry => cBioPortal)
• Pathology data (PALGA => cBioPortal)
• Biobanking data (LMS => cBioPortal)
• Molecular data (Molecular Diagnostics => cBioPortal)

• Publications – publish your study in cBioPortal in the public domain

• Clinical setting – local cBioPortal
• Automated data flows => local cBioPortal
• Molecular Tumor Board => discuss patient in multidisciplinary meeting
• Federated data access to ‘local cBioPortals’?
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Questions?


