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Key questions

1. How does data sharing contribute to science 

and scientific advances?

2. What impact for data sharing on treatment of 

patients and on clinical research?

3. Opinions and patient contributions?



What is data sharing?

Data sharing is the use of research data by

individuals other than those who generated the

data.



Data sharing of research results: advantages

 Allow an independent replication

 Avoid duplication of efforts

 Generate or test new hypotheses

 Contribute to the progress in clinical and 

biological understanding of pathological 

processes



The 21st Century Cures Act

 Signed by President Barack Obama on 13 December 2016

 Allows the Director of the National Institute of Health to require 

data sharing of NIH studies with other researchers

 Introduces a measure of data privacy protection using 

confidentiality certificates for potentially “identifiable” data

 Allows the NIH to conserve and preserve biomedical data that 

could lead to the identification of an individual

21st Century Cures Act, H.R. 34, 114th Cong. (2015)



A large number of organizations require data sharing of 

projects that they financed



“Rapid” advances in the field of genomics

1951: Rosalind Franklin’s photograph 

showing the helical shape of DNA 

1953: Watson and Crick discover 

the double helix structure of DNA 

1961: Marshall Nirenberg cracks

the genetic code for protein synthesis

1977: Frederick Sanger develops 

rapidDNA sequencing technique 

1983: First genetic disease mapped,

Huntington’s disease

1990: First evidence provided of

The existence of the BRCA1 gene



Bermuda principles

 The Human Genome Project leaders met in 

1996 in Bermuda

 Consensus:

 All human genomic sequences generated by a 

center receiving financing for genomics research 

should be made available for free in the public 

domain within 24 hours of data generation.



The genome was decoded and technological advances 

accelerated…



The Cancer Genome Atlas (TCGA): tool continuously 

enriched for researchers looking for data… 



Genomics data available on cBioPortal



cBioPortal: portal for the visualization, analysis, and downloading of 

large genomic datasets



Common cancers are now rare

Garraway LA, J Clin Oncol 2013;31:1806-1814









TRK fusions

 Can be harbored by 1% of all cancers

 Targeted treatments are very potent

 How can patients be screened without 

universal molecular screening?

 Is recruitment possible in clinical trials 

without clinical and genomic data sharing?



MatchMiner

Developed at Dana Farber Cancer Institute but soon Open Source



Data sharing of EMRs within networks

> 50 000 patients par an aux US



Patients are contributing





ROS1 alterations are diagnosed in 0.6 à 2% of NSCLC…





Nikhil Wagle MD, PhD

Corrie Painter, PhD

Source: www.mbcproject.org
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Over 5000 patients recruited in 3 years



Source: www.mbcproject.org



Source: www.mbcproject.org





Data Sharing: what perspectives?

• Homogeneisation

• Big Data

• Patient privacy protection and the GDPR



Standardization efforts for genomic data
(Minimum Variant Level Data MVLD)

Ritter D et al. Genome Medicine 2016.



Structuration of clinical data

Presented by C. Del Vecchio Fitz at AACR 2018



Presented by C. Del Vecchio Fitz at AACR 2018



From genomic data to Big Data



Building a Transformative Database
Generation of a Clinico-Genomics Database (CGDB) Using “Real-World” Data

● More than 20,000 oncology patients from community practices were identified who were both sequenced by Foundation Medicine and for

whom electronic health records were available for abstraction by Flatiron; 2139 of these patients have non-small cell lung cancer 

(NSCLC)

● The information was linked in a HIPAA-compliant fashion through a third party to create the database which is updated quarterly

● Tumor sequencing defines genomic alterations in over 300 genes and global tumor mutation burden (TMB, mutations / Mb)

TMB High

(>20)

TMB Int

(6-20)

TMB Low

(<6)

Next Generation 
Sequencing

DNA Isolation and QC 
from FFPE Biopsy

Determination of 
Genomic Alterations

Quantify Tumor 
Mutation Burden

All Patients in Flatiron Network

1,673,125

Patients who underwent tumor profiling by 

Foundation Medicine

20,022

Lung Cancer ICD code with at least 1 visit 

on or after Jan 1, 2011

3,364

Chart-confirmed NSCLC with NGS testing 

of this tumor

2,139

Courtesy Singal G Singal G et al. ESMO 2017.



Tumor Mutation Burden And Response to CIT

Incorporating Tumor Mutation Burden as a Biomarker for Response to CIT

PD-L1 Status Does Not 

Predict Response to 

Nivolumab
PD-L1 Status does not Correlate 

with Duration on Therapy

PD-L1 Status does not Correlate 

with Survival from Therapy Start

High TMB (>20 mutations/Mb) 

Predicts Response to Nivolumab

High TMB Predicts Response to 

Nivolumab in PD-L1 Negative 

Group
High TMB Correlates with Duration 

on Therapy

High TMB Correlates with 

Survival from Therapy Start

High TMB Correlates with Duration on 

Therapy in PD-L1 Negative Group

High TMB is Associated with Response 

to Therapy in PD-L1 Negative Patients

Cox Proportional Hazards 

Model Confirms association of 

TMB with Duration on 

Nivolumab and may suggest 

additional genomic biomarkers

Variable p-value HR 95% CI

TMB 0.00285 0.9798 0.9667-0.993

BRAF: WT/Mut 0.02822 2.2763 1.0918-4.746

STK11: WT/Mut 0.10595 0.7539 0.5353-1.062

KRAS: WT/Mut 0.12782 1.2516 0.9376-1.671

Histology: Other/Adeno 0.14161 0.7808 0.5613-1.086

Race: Other/Asian 0.25766 1.547 0.7268-3.293

EGFR: WT/Mut 0.51532 0.8652 0.5595-1.338

ALK: WT/Mut 0.56517 0.755 0.2897-1.967

Race: Black/Asian 0.7201 0.8582 0.3717-1.981

Race: White/Asian 0.72533 1.1299 0.5717-2.233

ROS1: WT/Mut 0.79441 1.1696 0.3601-3.799

Age at Adv Diag 0.83411 1.0015 0.9876-1.016

Stage: II/I 0.84572 0.9331 0.4647-1.874

Histology: SqCC/Adeno 0.85058 1.0382 0.7026-1.534

First Line Number 0.85946 0.9913 0.9002-1.092

Stage: III/I 0.88323 1.0474 0.5643-1.944

Gender: M/F 0.91417 1.0142 0.7845-1.311

Smoking: No/Yes 0.92386 1.0174 0.713.9-1.45

Stage: IV/I 0.9969 0.9988 0.5568-1.792

Courtesy Singal G Singal G et al. ESMO 2017.



Belgian point of view

The reimbursement of NGS will be linked to data sharing (VCF files) 

on the national HealthData platform



healthdata.be

Precision 1



AACR Project GENIE Consortium. Cancer Discov 2017.



Patient privacy protection

Consent of the patient in case 

of identification risk but…

« Objective factors», (such as the cost of the 
identification and time needed, the availability 
and evolution of the technologies at the time 
of treatment), should be taken into 
consideration when deciding the qualification 
of the data*.

*GDPR







Making sense of GDPR

 The GDPR is a complex piece of legislation. That complexity is 

increased by the often vague terms

 The GDPR does not equate data processing for healthcare and 

research with that of social media such as Facebook

 The GDPR also introduced huge fines for infringements on the 

GDPR which may have contributed to a sometimes overcautious 

interpretation

 As follows from the Breyer decision of the European Court of 

Justice in October 2016, the risk of re-identification does not need 

to be zero

 A strong call to liaise with patient organisations and the public at 

large

Van Veen EB et al. Eur J Can 2018.
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